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Summary in English 
Elderly patients with fragility fractures often suffer from multiple comorbidities and a high risk of 
developing medical complications postoperatively. To address these challenges, orthogeriatric care 
was developed as a model of collaboration between geriatricians, orthopaedic surgeons, and an 
interprofessional team of nurses, therapists, and further relevant healthcare professionals. So far 
orthogeriatric care has predominantly been applied to hip fracture patients. 
In order to optimize the care pathway for elderly patients with all fragility fractures and to gain more 
knowledge about its effect, we implemented an orthogeriatric care unit to look after these patients. 
The aim of this study was to assess the impact of orthogeriatric care on:  1) Healthcare professionals’ 
readiness for change; 2) Patients’ postoperative complications and readmission; 3) Patient 
satisfaction and patient-reported experiences and furthermore to assess 4) health professionals’ 
views working within an orthogeriatric unit. 
The study was designed as a prospective observational cohort study with a retrospective cohort to 
assess the impact of an orthogeriatric intervention on postoperative complications and readmission 
in all patients with fragility fractures. Patient satisfaction, patient-reported experiences and health 
professionals’ readiness for change was assessed in cross-sectional questionnaire surveys, whereas 
healthcare professionals´ views and experiences were investigated using focus groups. 
In total, 77.9% of the healthcare respondents indicated that they had either excellent knowledge or 
some knowledge of orthogeriatric care and 87.6% expressed their full support or support to the 
creation of the orthogeriatric unit. Furthermore, an overall high degree of readiness for change was 
found, but the care group in particular expressed concerns about work-related interests and work 
strain. Comparing the orthogeriatric cohort and historical cohort, no significant differences with 
regard to proportion of patients with all fragility fractures experiencing postoperative complications 
were found (24.5 % versus 28.3 %, p=0.36). Neither was any impact found on the prevalence of 
readmissions within 30 days after discharge (14.1 % vs. 12.1 %, p=0.5). When patients were asked 
about their satisfaction with clinical elements of orthogeriatric care including treatment, care, 
training and interprofessional collaboration; 91.5%, 91.9%, 73.3% and 69.9% of all respondents 
expressed satisfaction, respectively. Yet, 30.9% of the respondents stated they had not experienced 
ward rounds. After two years, all professionals experienced orthogeriatric care being an initiative 
improving quality in patient treatment for elderly patients admitted with fragility fractures. 
Furthermore, the interprofessional collaboration had increased considerable after establishing the 
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orthogeriatric unit. Different expectations to their interprofessional colleagues’ contribution and the 
possibility of professional growth may still challenge the collaboration. 
In this study, the majority of healthcare professionals expressed good knowledge, strong support, 
and a high readiness prior to implementation of orthogeriatric care. After two years, they further 
indicated that enhanced communication, broader appreciation of competences, and the sense of a 
shared goal had resulted in improved interprofessional collaboration and thus, improved quality of 
care. However, we found no indication of decreasing postoperative complications or readmissions. A 
large proportion of patients expressed high levels of satisfaction with the clinical elements of the 
orthogeriatric care. Correspondingly, a large proportion of the patients felt respected, appropriately 
involved and confident at discharge.  
The findings suggest that there is room for improvement: For example, a number of patients had no 
experience of training or ward rounds and only half of patients indicated that their family had been 
appropriately involved. Some vulnerable patients also were concerned and lacked confidence at 
discharge. Furthermore, the orthogeriatric model continued to be challenged by different 
expectations among healthcare professionals and heavy workloads. Neither did all professionals find 
orthogeriatric care sufficiently stimulating.  
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Dansk resume (Summary in Danish) 
Ældre mennesker med skrøbelighedsbrud lider ofte af flere sygdomme og en høj risiko for at udvikle 
medicinske komplikationer postoperativt. For at imødekomme disse udfordringer blev ortogeriatri 
udviklet som en samarbejdsmodel mellem geriatere, ortopædkirurger og et tværfagligt team af 
sygeplejersker, terapeuter og yderligere sundhedspersonale. Hidtil har ortogeriatri hovedsagligt 
været rettet mod hoftenær fraktur patienter. 
For at optimere patientforløbene for ældre patienter med alle skrøbelighedsbrud samt at få mere 
viden om ortogeriatrisk virkning hos disse pateinter, implementerede vi et ortogeriatrisk afsnit. 
Formålet med denne undersøgelse var at vurdere virkningen af ortogeriatri på: 1) 
sundhedspersonalets forandringsparathed; 2) Patienternes postoperative komplikationer og 
genindlæggelser; 3) patienternes tilfredshed og patient-rapporterede erfaringer og desuden vurdere 
4)sundhedsprofessionelles perspektiver på det at arbejde i et ortogeriatrisk afsnit. 
Undersøgelsen er designet som et prospektivt kohorte studie med en retrospektiv kohorte med 
henblik på at vurdere virkningen af en ortogeriatrisk intervention på postoperative komplikationer og 
genindlæggelser hos alle patienter med skrøbelighedsbrud. Patienttilfredshed, patient-rapporterede 
erfaringer samt sundhedsprofessionelles forandringsparathed blev vurderet gennem 
spørgeskemaundersøgelser, mens sundhedsprofessionelles perspektiver og erfaringer blev 
undersøgt ved hjælp af fokusgrupper. 
I alt 77,9 % af de adspurgte sundhedsprofessionelle angav, at de havde enten indgående eller en vis 
viden om ortogeriatri og 87,6 % udtrykte deres fulde støtte til oprettelsen af det ortogeriatriske 
afsnit. Endvidere blev en høj grad af forandringsparathed fundet, om end plejegruppen udtrykte 
bekymring over arbejdsrelaterede interesser og arbejdspres. Når den ortogeriatriske patientgruppe 
sammenlignes med den historiske patientgruppe, findes ingen signifikante forskelle med hensyn til 
andelen af patienter med skrøbelighedsbrud, som oplever postoperative komplikationer (22,5 % vs. 
28,3 %, p = 0,36). Der findes ej heller nogen virkning på forekomsten af genindlæggelser inden for 30 
dage efter udskrivelse (14,1 % vs. 12,1 %, p = 0,5). Når patienterne spørges til deres tilfredshed med 
kerneopgaverne i ortogeriatri, herunder behandling, pleje, træning og tværfagligt samarbejde, 
udtrykker henholdsvis 91,5 %, 91,9 %, 73,3 % og 69,9 % af alle adspurgte tilfredshed. Alligevel svarer 
30,9 % af de adspurgte, at de ikke oplever stuegang. Efter to år oplever alle sundhedsprofessionelle 
at ortogeriatri forbedrer kvaliteten i patientbehandlingen for ældre patienter indlagt med 
skrøbelighedsbrud. Endvidere er det tværfaglige samarbejde blevet betydeligt bedre efter 
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indførelsen af ortogeriatri. Forskellige forventninger til tværfaglige kollegaer samt muligheden for 
faglig udvikling kan dog stadigvæk udfordre samarbejdet. 
I denne undersøgelse gav størstedelen af de sundhedsprofessionelle udtryk for et godt kendskab, 
stærk støtte og høj forandringsparathed forud for implementeringen af ortogeriatri. Efter to år 
tilkendegav de endvidere, at bedre kommunikation, bredere forståelse af kompetencer og 
betydningen af et fælles mål havde resulteret i et forbedret interprofessionelt samarbejde og 
dermed forbedret kvaliteten af plejen og behandlingen. Vi fandt imidlertid ingen tegn på faldende 
postoperative komplikationer eller genindlæggelser. En stor del af patienterne gav udtryk for et højt 
niveau af tilfredshed med de kliniske elementer i ortogeriatri. Tilsvarende følte en stor del af 
patienterne sig respekteret, passende inddraget og var trygge ved udskrivelsen. 
Resultaterne tyder på, at der er plads til forbedringer. For eksempel havde en række af patienterne 
ikke oplevet træning eller stuegang og kun halvdelen af patienterne angav, at deres familie var blevet 
passende involveret. Nogle sårbare patienter var også bekymrede og utrygge ved udskrivelsen. Den 
ortogeriatriske model fortsatte med at blive udfordret af forskellige forventninger blandt de 
sundhedsprofessionelle og den tunge arbejdsbyrde. Heller ikke alle professionelle fandt ortogeriatri 
tilstrækkelig stimulerende.   
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1.0 Background 
1.1 Introduction 
A patient with a fragility fracture is commonly seen in the emergency department and is 
subsequently admitted to the orthopaedic department, where the fracture is surgically treated. The 
patient is then rehabilitated, cared for and discharged within approximately ten days. However, 
elderly patients with fragility fractures often suffer from multiple comorbidities and are at a high risk 
of developing medical complications postoperatively (1, 2). To address these challenges, 
orthogeriatric care was developed as a model of collaboration between an interprofessional team of 
geriatricians, orthopaedic surgeons, nurses, therapists and other relevant healthcare staff (3). 
1.2 Orthogeriatric care 
The orthogeriatric care model was developed and implemented in the 1950s in the UK (4) and has 
been broadly defined as “specialist medical care for older patients with orthopaedic disorders that is 
provided collaboratively by orthopaedic and aged care services” (5) 
1.2.1 The orthogeriatric patient 
Orthogeriatric care is targeted at patients with fragility fractures.  
A fragility fracture is defined as a fracture that occurs after minimal trauma, such as falling from a 
standing height or less, or after no identifiable trauma (6) and may occur in several bones within the 
appendicular or axial skeleton of elderly patients (7). Fractures of the hip, spine, and Colles’ fractures 
are among the most common fragility fractures (7) and, in 2010, approximately 66,000 new fragility 
fractures occurred in Denmark; these consisted of 12,000 hip fractures, 10,000 vertebral fractures, 
10,000 forearm fractures and 34,000 other fractures. Taking into account demographic projections to 
2025, the number of incident fractures was furthermore expected to rise to 86,000 in 2025, 
representing an increase of 20,000 fractures (8). The incidence of these fractures is higher in women 
than in men and increases sharply after 50 years of age (7). 
Orthogeriatric care has predominantly been offered to hip fracture patients as hip fracture is the 
most common and costly type of fragility fracture that an elderly person can be admitted for (8, 9). 
On average, patients admitted with a hip fracture are 80 years of age and 75% of these fractures 
occur in women (10). Approximately 42% of older adults with hip fractures are cognitively impaired 
(11), 24% are living in long-term care institutions (12), 56% have a preoperative physical status (ASA 
score) of three or above (13), and 39% have a comorbidity score (CCI) of one or more (13) when 
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admitted to the hospital. However, patients with hip fractures present a varied picture; while some 
are frail, others are relatively healthy.  
Suffering a hip fracture can have considerable consequences. The mortality rate may be as high as 
10% during admission (14) and 36% after 12 months (10). Only 60% of those who survive a hip 
fracture recover the functional level they had before the accident and 25% of patients who were 
independent before the fall require admission to a home for the elderly (15). Impaired mobility, 
alongside reduced social independence, also affects quality of life (16). Furthermore, postoperative 
medical complications in elderly hip fracture patients are known to be common and cause prolonged 
stays in hospital and carry overall cost of care (17).  
Awareness of orthogeriatric care for patients with various fragility fractures is, nonetheless, 
increasing (18).  
1.2.2 Orthogeriatric models 
Both nationally and internationally, the organization of orthogeriatric care has been very 
heterogeneous in terms of management structure and admission criteria. Based on the literature, 
Kammerlander et al. have identified four different orthogeriatric care models (3): 
1) a traditional model, whereby elderly patients with fractures are admitted to an 
orthopaedic ward for treatment by an orthopaedic surgeon and geriatric consultative 
service, as required; 
 2) an extended version of the first model, in which patients are admitted to an 
orthopaedic ward and a geriatric specialist consults from admission to discharge on a 
daily basis; 
3) patients are admitted to a geriatric ward and remain there until discharge, and 
orthopaedic services are provided on a consultation basis; 
4) an orthopaedic surgeon and a geriatrician manage the patient together from 
admission to discharge. The patient is admitted to an orthopaedic ward, and the 
geriatrician is an integrated part of the orthopaedic team. A multiprofessional group 
with nurses, social workers, physiotherapists, and others is formed.  
The literature indicates that most orthogeriatric models admit hip fracture patients from the age of 
65; however, other criteria may be applied, e.g., patients with other types of fragility fractures (19-
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23), aged 70 or more (19, 20, 22, 24-26), with occurrence of comorbidities (22, 27), and exposed to 
polypharmacy (27).  
In addition to the various models and admission criteria, orthogeriatric care also tends to be country- 
and hospital-specific, due to differences in healthcare systems and hospital organization. However, 
organizational orthogeriatric care pathways generally include four main steps: 1) pre-operative care, 
including early radiological diagnosis and preoperative tests, pain management, venous thrombosis 
prophylaxis, and identifying and treating exacerbations of chronic medical conditions or acute 
medical illness; 2) postoperative care, including pain management, antibiotic prophylaxis, correction 
of postoperative anaemia, and the assessment of pressure ulcers, nutritional status, renal function, 
cognitive function, and early mobilization; 3) rehabilitation along with secondary prevention in terms 
of fall assessment and screening for osteoporosis; and 4) clinical and service governance of the care 
pathway in terms of entering data in national registries (28).  
Whatever orthogeriatric model is used, the cooperation should ensure a multidimensional 
assessment with a view to restoring patients to their previous clinical, functional and cognitive status 
(29).  
In Denmark, orthogeriatric care is a relatively new discipline and was first implemented at the 
department of orthopaedic surgery at Svendborg Hospital in 2007 (30); in 2009, two full-time 
geriatricians were employed in the orthopaedic department at Bispebjerg Hospital (31). 
Subsequently, orthogeriatric care has evolved in Denmark and is now offered at several hospitals 
cross-country, mainly being implemented in orthopaedic departments. 
1.2.3 Clinical impact of orthogeriatric care  
Hip fracture patients 
The evidence for orthogeriatric care of hip fracture patients is large yet varies in heterogeneity, 
including differences in outcome measures and different models of orthogeriatric management (32, 
33). 
Orthogeriatric care reduces in-hospital mortality (34, 35) as well as long-term mortality up to one 
year in hip fracture patients, when compared to traditional orthopaedic care (27, 36, 37); some 
studies, however, have demonstrated nonsignificant outcomes (1, 38, 39). Furthermore, the 
prevalence of postoperative complications (1, 2, 34, 35, 40, 41) and readmissions (34, 40, 41) has 
been found to decrease when compared with traditional orthopaedic care. The majority of studies 
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were designed as retrospective (1, 2, 14, 37, 41, 42), prospective cohort studies with a historical 
cohort (27, 34, 40), or as a randomized controlled trial (35).  
Furthermore, patients’ mobility after four months (24, 38), six months (43), and one year (38, 43) has 
been found to improve after implementation of an orthogeriatric model of care. All three studies 
cited here were designed as randomized controlled trials; Stenvall et al. (38) studied hip fracture 
patients regaining their ability to walk independently indoors without walking aids, Shyu et al. (43) 
examined patients recovering their previous walking ability, while Prestmo et al. (24) considered 
mobility with the Short Physical Performance Battery (SPPB) by assessing standing balance, walking 
speed, and ability to rise from a chair. Yet the evidence supporting long-term functional 
improvement is weak; a meta-analysis of 11 prospective controlled design studies (randomized 
controlled trial or controlled study with parallel controls) did not demonstrate any improvement in 
long-term functional outcomes after an orthogeriatric model of care was implemented (44). 
A review of the literature on activities of daily living (ADL) shows that a significantly higher 
proportion of patients recovered their ADL in the orthogeriatric group than in the control group after 
three to four months (35, 38, 45) and after 12 months (38); the evidence for the long-term effect, 
however, was unclear  (35, 39). All four studies were designed as randomized controlled trials using 
the KATZ index (35, 38, 39) or Barthel index (45) as outcomes.  
 
Additionally, length of stay (LOS) has been found to decrease significantly when orthogeriatric care is 
compared to traditional care (1, 2, 35, 37, 38, 46), even though the LOS in the control group initially 
varied from 8.3 to 40 days. Again, the evidence is not clear (34, 39, 40). In fact, many factors are 
known to affect LOS, including previous level of functioning, perioperative complications and 
discharge destination (17, 47). 
In one randomized experimental study, health-related quality of life was investigated in patients 60 
years or older with hip fractures, who received an interdisciplinary intervention program; this was 
compared to routine care. Using the SF 36 questionnaire, the orthogeriatric group had significantly 
better overall outcomes in bodily pain, vitality, mental health, physical function and physical 
activities than the control group at all times during the first two year after discharge. Overall, physical 
health outcomes (physical functioning, physical activities and vitality) showed larger treatment 
effects compared to outcomes related to emotional, mental, and social functioning (48).  
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Reviewing the evidence on specific orthogeriatric models, it is unclear what model is best, but there 
is a trend toward using an integrated approach (3, 33, 49). However, a 2016 study comparing two 
accepted models of orthogeriatric care in the same hospital as they changed from a geriatric 
consultation service to a completely integrated service in a dedicated orthogeriatric ward found 
significant decreases in time to surgery (TTS), LOS, and in-hospital mortality, despite an overall 
increase in comorbidity in the postintervention group (50). 
 
Fragility fracture patients  
Only few studies on orthogeriatric care to patients with various fragility fractures have been 
published, but no comparisons to traditional orthopaedic care were performed.  
In Australia, Chong et al. (21) studied 834 patients aged over 50 years admitted with fractured neck of 
femur (51%), upper and lower limb, spinal, pelvic and other fragility fractures in an orthopaedic unit 
jointly managed by orthopaedic and geriatric teams. Compared with patients with various other 
fragility fractures, they found their hip fracture patients to be older (80 vs. 73 years), less likely to be 
living at home before their fracture (66% vs. 88%), less often discharged directly to their home (11% 
vs. 50%), and with a higher in-hospital mortality rate (3.5% vs. 2.5%). In Austria, Kammerlander et al. 
(22) studied 529 patients with various fragility fractures aged over 70 and with more than two 
relevant comorbidities, as well as all patients above 80, admitted to a geriatric fracture centre—an 
orthogeriatric comanagement model. In total, 36.9% of the patients were admitted with a hip 
fracture, 11.9% with a vertebral fracture, 10.0% with rib fractures, 10.6% with a pelvic ring fracture, 
and 9.8% with a proximal humerus fracture. They found a mortality rate of 3.1% in hip fracture 
patients, compared to 1.4% in the entire study population, yet no comparisons to traditional 
orthopaedic care were performed. Furthermore, a retrospective Austrian study of 307 non-hip 
fracture patients aged 70 years or older reported a one-year mortality of 17.6%; the highest 
mortality rates were found in patients suffering from pelvic, thoracic, and vertebral fractures. 
Mortality risk was found to be independent of fracture location and age; yet comorbidities and 
prefracture functional status had a significant impact on the one-year mortality rate of non-hip 
fracture patients (20).  
Danish studies 
In Denmark, few studies have investigated the impact of orthogeriatric care on hip fracture patients. 
In 2010, a report on orthogeriatric care was completed in Svendborg, showing a small decrease in the 
LOS (17.5 vs. 11.3 days) for orthogeriatric care as compared to the control group (30). Furthermore, 
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the assessment showed improvement in the satisfaction of both patients (care pathway and 
information level) and healthcare professionals (working in the orthogeriatric unit).  
Additionally, two studies from Bispebjerg Hospital reported a significantly decreased in-hospital 
mortality, 30-day, 90-day and one-year mortality for orthogeriatric care as compared to traditional 
care (27, 31). 
Finally, a nation-wide study comparing the quality of in-hospital care and 30-day mortality in patients 
with hip fractures admitted to either orthogeriatric or ordinary orthopaedic units found that patients 
admitted to orthogeriatric units experienced lower 30-day mortality rates, with no significant 
difference in LOS or TTS (51). 
1.3 Orthogeriatric care assessment 
Orthogeriatric care is a complex model including a range of different treatment, care, and training 
elements as well involvement by many healthcare professionals. To assess orthogeriatric care, a 
definition of the offered quality of care is required (52).  
Quality of care 
Quality of care can be defined as “the degree to which health services for individuals and populations 
increase the likelihood of desired health outcomes and are consistent with current professional 
knowledge” (53). Donabedian, who is considered the father of quality assessment in healthcare, has 
provided a framework for assessing quality of care in terms of outcome, process and structure (54) ; 
Outcome involves all the effects of healthcare, including health status, patient satisfaction, health-
related quality of life, etc.; Process is the sum of all activities which together provide healthcare, and 
commonly includes technical competences, coordination and continuity of care, but may also refer to 
interprofessional processes and the appropriateness of information. Structure includes all the factors 
that affect the context in which care is delivered, such as qualifications of the medical staff and their 
organization (54). 
In order to operationalize the concept of quality in healthcare, the following elements have been 
found relevant: 1) clinical quality, 2) patient-experienced quality, and 3) organizational quality, as 
these elements cover healthcare impact in terms of diagnostic, treatment, care, rehabilitation and 
prevention, patient experience and satisfaction with the healthcare system, work organization, 
working relationships and consistency of patient-care services (55). As patients tend to assess 
healthcare quality according to the responsiveness to their specific needs, and healthcare 
14 
 
professionals tend to define quality in terms of the attributes and results of care, the perspectives of 
each party must be encompassed when assessing healthcare (56). 
Thus, 1) clinical impact, 2) patient experiences and satisfaction, and 3) healthcare professionals’ 
views and experiences are relevant dimensions for assessing clinical quality, patient-experienced 
quality, and organizational quality in orthogeriatric care. Furthermore, organizational quality can be 
visualized by assessing healthcare professionals’ readiness for change prior to the implementation of 
an orthogeriatric care model. 
Quality standards for treating patients with fragility fractures in Denmark 
Since 1999, all departments of orthopaedic surgery in Denmark have followed a national reference 
program for hip patients that includes recommendations on the TTS, early mobilization, clarifying 
ambulation status before fracture and at discharge, nutritional status, initiating in-hospital 
osteoporosis treatment, and fall prevention in order to increase the quality of care (57).  
Since 2003, all hospital units treating hip fracture patients have reported quality of care process and 
result indicators to the Danish Multidisciplinary Hip Fracture Registry (DMHFR), in order to improve 
quality of care for all patients 65 years or older admitted with a hip fracture. A yearly report is 
performed in which hospitals and regions are able to find improvement opportunities. Other fragility 
fractures have not been focused on and no other registration practise has been established. 
Clinical outcome measurements of orthogeriatric care 
To assess orthogeriatric care, a panel of experts in hip fracture management has recommended that 
twelve outcome parameters are used in the assessment of orthogeriatric care, including mortality, 
LOS, TTS, complications, readmission rate, mobility, quality of life, pain, activities of daily living, 
medication use, place of residence and costs. Although patients’ satisfaction and falls were also 
found relevant, no appropriate tools for their measurement could be identified (58). The 
recommendations are based on a literature review of the outcome parameters used in studies of 
geriatric fracture centres and include definitions and time points for the assessment of the 
parameters (59).  
Patient experiences and satisfaction  
When assessing quality of healthcare, patients’ experiences and satisfaction should be incorporated 
(60), as their unique experiences enable them to offer key insights into the quality of care and 
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treatment, specifically concerning the way treatment, processes and interactions are perceived (61). 
However, patient satisfaction is not a simple or well-defined concept. Donabedian argues that 
satisfaction is based on healthcare outcomes and personal relationships within healthcare systems 
(52), and in that perspective, themes of satisfaction with the treatment provided, interprofessional 
processes (including respect), information received, and participation experienced all appear 
relevant (62). As satisfaction ratings tend to show high scores (60), questions about the patients’ 
experiences are likely to provide a useful supplement to the monitoring of quality in care (63). 
Furthermore, experience measurements are less subjective and less susceptible to the effects of 
expectations (64). Basically, two approaches for assessing patient satisfaction and experience are 
possible: qualitative and quantitative. The quantitative approach using questionnaires provides 
accurate methods to measure patient experience and satisfaction from a large number of patients. 
Questionnaires (either self-reported, interviewer-administrated, or by telephone) have been the 
most common assessment tool for conducting patient satisfaction studies (65). 
Healthcare professionals’ perspective and experiences 
Additionally, healthcare professionals’ contribution of views and experiences on structure and 
process elements provide an understanding of their motivations and concerns about the 
orthogeriatric care model. These parameters can be assessed both prior to and after the 
implementation of an orthogeriatric unit. Prior to implementation, healthcare professionals 
perspectives on, and readiness for, the change can provide insight into their beliefs and attitudes 
regarding the extent to which the change is needed and the organization’s capacity for its successful 
undertaking (66, 67). When organizational readiness for change is high, organizational members are 
more likely to initiate change, exert greater effort, exhibit greater persistence and display more 
cooperative behaviour (68). Organizational readiness for change is a multilevel construct that refers 
to organizational members’ commitment and capability to implement change (68). A questionnaire is 
the most common assessment tool in relation to readiness for change.  
Later, when healthcare professionals’ have worked in the new organization, their views and 
experiences may be assessed again.  A qualitative approach can be used in order to gain a deeper 
understanding of their motivations and concerns. In a previous study, collaborative approaches to 
the implementation of person-centred hip fracture care was explored among 16 clinical leaders from 
different disciplines; all participating in facilitated action meetings (69). Christie et al. found that 
individuals, teams and management entertained essentially different expectations of goals and 
outcomes of the patient pathway. They also found that the professionals identified more strongly 
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with their “own” group than with their interprofessional colleagues, thus retaining their individual 
professional identities. Overall, the findings indicate that 1) care continued to be delivered by distinct 
“service units”, 2) the professions worked independently of each other and 3) communication was 
insufficient; thus contributing to fragmented treatment and care. However, the introduction of 
facilitated action meetings was found to enhance communication by developing a patient-centred 
approach, shared values and overall understanding of the necessity of professionals’ different 
competences (69).  
2.0 Aims 
The aim of this study was to assess the impact of orthogeriatric care on: 
1) Healthcare professionals’ readiness for change 
2) Patients’ postoperative complications and readmission 
3) Patient satisfaction and patient-reported experiences 
and to: 
4)  assess health professionals’ views of and experiences with working in an orthogeriatric unit  
3.0 Materials and methods 
3.1 Design 
The study was designed as a prospective observational cohort study with a retrospective cohort to 
assess the impact of an orthogeriatric intervention on postoperative complications and readmission 
in all patients with fragility fractures. 
Patient satisfaction, patient-reported experiences and health professionals’ readiness for change 
were assessed in cross-sectional questionnaire surveys, whereas healthcare professionals’ views and 
experiences were investigated using focus groups. 
3.2 Setting 
Orthogeriatric care 
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In line with the growing awareness of the merits of orthogeriatric care for patients with all fragility 
fractures, a 12-bed orthogeriatric unit for acute patients of sixty-five years or older admitted with 
various fragility fractures was opened in the orthopaedic department at Kolding Hospital on 1 March, 
2014. All patients were examined in the emergency room and transferred directly to the 
orthogeriatric unit, where they were prepared for surgery. Where possible, patients were mobilized 
for 24 hours postoperatively and systematically screened for confusion (Hindsø test and the 
Confusion Assessment Method, CAM), nutrition status, infection, anaemia and pain. Furthermore, 
activities of daily living (ADL), functional status prior to fracture (Cumulated Ambulation Score, CAS) 
and orthostatic blood pressure were assessed. Before discharge, functional status was re-evaluated 
and assessment for fall and osteoporotic treatment was also performed. 
The orthogeriatric unit was staffed with an interprofessional team consisting of orthopaedic 
surgeons, geriatric specialists, nurses, nursing assistants, physiotherapists, occupational therapists 
and dieticians. Every weekday, an interprofessional conference was conducted in which treatment, 
training, nursing care,  
 Fact Box 1. Outline of organizational, training and care-path differences between control and 
intervention groups 
Activities                                            Usual orthopaedic care Orthogeriatric care  
  Patients with hip fractures 
Patients with other fragility 
fractures 
Patients with hip and  
other fragility fractures  
Interprofessional 
conference  
None None Interprofessional team 
meetings Monday–
Friday.  
Ward round The geriatrician attended 
the ward 2 × 1 hour per 
week, reading patient 
medical records and 
recommending further 
medical examination and 
treatment. The 
orthopaedic consultant 
was responsible for 
patient treatment. 
The orthopaedic consultant 
had sole responsibility for 
patient treatment 
The geriatrician attended 
the ward each weekday. 
The geriatrician and 
orthopaedic consultant 
shared responsibility for 
patients. They attended 
to patients according to 
medical importance. 
 
Treatment Routine prescription of 
calcium and vitamin D 
and fall prevention, when 
relevant 
No routine prescriptions Systematic prescription 
of calcium and vitamin D 
and fall prevention, 
when relevant. 
Systematic orthostatic 
blood-pressure 
measurement; routine 
blood tests concerning 
medical status. 
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Follow-up round None None Follow-up rounds each 
afternoon, by the 
geriatrician and 
orthopaedic consultant. 
Follow-up on x-ray, 
blood tests, subacute 
matters, etc.  
 
Training facilities in 
the ward 
None None A dedicated room with 
exercise equipment used 
for group and individual 
training, Monday to 
Friday 
 
Physiotherapy Individual training and 
evaluating walking aids 
(mean time 140 min per 
patient per admission) 
Individual training and 
evaluating walking aids 
(time not assessed). 
Daily individual training 
and group training and 
evaluating walking aids 
(mean time 250 min per 
hip patient during 
admission). 
 
Occupational therapy Assistance requested to 
evaluate the need for 
daily living aids. ADL 
assistance was offered to 
2–3 patients per week 
No ADL assistance Evaluation of the need 
for daily living and 
occupational therapy 
(ADL) was offered to all 
patients thought able to 
benefit from it (five 
patients per week). 
 
Nutritional therapy Assistance requested to 
develop nutrition plans 
(five minutes per patient) 
No support from dieticians Attending conferences, 
assessing patients’ 
nutritional status, and 
developing nutrition 
plans. 
Discharge planning Early discharge planning. 
Report sent to the 
municipality for all 
patients with established 
contact. Video conference 
when major changes 
were needed. 
Early discharge planning. 
Report was sent to the 
municipality for all patients 
with established contact. 
Video conference when 
major changes were 
needed. 
Early discharge planning. 
Report was sent to the 
municipality for all 
patients with established 
contact. Video 
conference when major 
changes were needed. 
 
Staff training No specific training No specific training A 6 × 3 hour course for 
carers in orthogeriatric 
care and medical 
knowledge, including 
sessions on preventing, 
detecting, and treating 
various medical 
complications. 
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and discharge planning for each patient was discussed. Furthermore, patients were assessed in ward 
rounds and received daily physiotherapy training five days a week. Where relevant, plans for early 
discharge were discussed with the patients and their families. For all patients who had previously 
received municipal home care, a discharge report was sent to the home care service. If major 
changes at home were needed, a video conference between the patient, relatives, home care, and 
ward nurses was conducted (see Fact Box 1).  
All nurses and nursing assistants received a 6 × 3 hour course in medical knowledge, which included 
sessions on how to prevent, detect, care for and treat various medical complications.  
Usual care  
Prior to the implementation of orthogeriatric care, elderly patients with fractures were examined in 
the emergency room and then admitted to a general orthopaedic ward, which received both elective 
and acute patients. Since 2007, one geriatrician had attended the orthopaedic ward 2 × 1 hour every 
week, recommending further medical examination and treatment on the basis of the hip fracture 
patients’ medical records. The orthopaedic consultant was responsible for treatment. Patients with 
other fragility fractures were not assessed by a geriatrician, but medical consultancy as well as 
therapy could be requested when needed. 
3.3 Study population 
3.3.1 Patients  
All patients aged 65 years or older who were admitted to the orthogeriatric unit with a fragility 
fracture were assessed for eligibility. The historical cohort consisted of patients admitted between 1 
September, 2013, and 31 January, 2014, that is, beginning and ending before the implementation of 
the new unit. The orthogeriatric cohort was recruited in a period from the introduction of the unit on 
1 September, 2014, to 31 August, 2015. Only patients in the orthogeriatric cohort were assessed for 
eligibility in the questionnaire survey. 
The fragility fractures of interest were hip fractures, clinical vertebral fractures and appendicular 
fractures with the exception of fractures of the skull, face, fingers, hands, feet, toes or kneecaps, as 
these fractures were not defined as fragility fractures (70).  
Patients whose fractures were due to cancer or high-energy trauma were excluded. Furthermore, 
patients treated conservatively with no surgery or surgery performed operation on at another 
hospital were excluded, as the primary outcome was postoperative complications and the 
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assessment related to the orthogeriatric unit. If patients had been readmitted within the last month 
due to fracture-related complications, they were not included in the study population, but as 
readmissions. 
When assessing patients’ experiences and satisfaction, patients were excluded if surgery had been 
performed elsewhere, they had been transferred to another department or hospital after surgery, or 
had died during the data collection period, as we wanted their assessment of the entire hospital stay. 
Furthermore, discharge during weekends, holidays, or within 24 hours of admission, due to the 
unavailability of the research nurses were exclusion grounds. Moreover, patients who did not 
understand Danish or whose mental or physical condition precluded meaningful responses were 
excluded.  
3.3.2 Healthcare professionals 
All healthcare professionals who were considered to have a professional link with orthogeriatric 
patients in terms of treatment or administration were included in the study of readiness for change. 
The professionals included were physicians, nurses, healthcare assistants, physiotherapists, 
occupational therapists, secretaries, dieticians and managers from the departments of medicine, 
orthopaedic surgery, and therapy.  
For the purpose of assessing as many different views as possible after two years, 25 healthcare 
professionals from different professions working in the orthogeriatric unit were contacted. As there 
had been a high level of staff turnover among nurses after the implementation of the orthogeriatric 
unit, three nurses who had subsequently left the ward were invited to participate in the study.  
3.4 Data collection  
In this study, clinical, questionnaire and qualitative data were collected. 
3.4.1 Clinical data 
The two cohorts, with data on age, gender, type of fracture, TTS and LOS were established on the 
basis of information obtained from the patient administrative system at the hospital. Data on the 
American Society of Anaesthesiologists Physical Status (ASA score) were obtained from the Danish 
Anaesthesia Database, and data on comorbidity and readmission came from a national registry. All 
remaining variables were collected from medical records, including marital status, place of residence, 
BMI, use of walking aids, mobility, number of drugs by the time of admission, preoperative 
complications, patient mobilization within 24 hours of the operation and pain score on the second 
postoperative day. 
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Postoperative complications were defined as the proportion of patients with at least one medical 
complication or surgical complication occurring at any time between surgery and discharge. 
Complications were defined and assessed as recommended by Liem et al. (58). However, data on 
adverse drug reactions (ADR) and renal complications were excluded, as these cases were 
inappropriately defined and not systematically documented in the records. 
Readmission was defined as acute admission within 30 days from discharge and, since not all 
readmissions would necessarily occur at the same hospital, data were gathered from a national 
registry, as recommended (58). 
3.4.2 Questionnaire data 
Patient experience and satisfaction 
We collected questionnaire data on patient experience and satisfaction for one year. When assessed 
for eligibility, the patient was contacted in the orthogeriatric unit on the day of (or the day before) 
discharge. The research nurse provided oral and written information of the survey (Appendix A), and 
if patients had the time and were willing, they were questioned immediately. Otherwise, an 
agreement to return at a more convenient time was made. Due to the age and frailty of the 
population, the research nurses handled the questioning of the patients using an electronic 
questionnaire accessible from an iPad device (71). The research nurses had received training to 
ensure uniformity in procedure, approach and motivation of the patients, and were asked to dress in 
their own clothes and introduce themselves as “interviewers” to avoid bias.  
As mentioned before, no relevant tool for measuring patient satisfaction in an orthogeriatric unit has 
been recommended (58), nor were any of the available satisfaction instruments designed or 
validated for surgical practice (72). Our questionnaire was thus inspired by both the generic seven-
item Short Assessment of Patient Satisfaction Survey (SAPS) developed and validated by Hawthorne 
et al. (62) and a Danish satisfaction survey developed and validated for orthopaedic patients above 
the age of 18 (73). From the Danish questionnaire, the ten items given the highest priority by elderly 
patients were added to the  
SAPS questions, and a further eight questions concerning the therapists’ training effort, 
interprofessional collaboration, patient and family involvement, and confidence at discharge were 
added to reflect the interprofessional orthogeriatric care model and the preferences of the patient 
population. A review of the literature shows that older patients prefer being involved in discharge 
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planning (74). Moreover, the family is very important to elderly patients in providing practical 
support, both during admission and discharge. Their involvement was thus highly relevant (75). 
The 25-item questionnaire was face-validated and pilot-tested in a three-step procedure involving 15 
representative patients; to accommodate the patients’ wish for a less comprehensive questionnaire, 
six redundant items were removed and minor linguistic adjustments were made. Thus, a 19-item 
questionnaire was used in the study (Appendix B).  
To further uncover the relevance of each question, an expert group of eight professionals (therapists, 
physicians and nurses) working in the orthogeriatric unit was consulted. The professionals were 
asked to provide a score for each question on a 1–4 point scale: 1 indicated that they deemed the 
item irrelevant, and 4 that they deemed the item highly relevant. The mean scores for the 19 items 
were 3.1–4.0 (Table 1). 
 
We furthermore evaluated the consistency of our questionnaire using Cronbach’s alpha: the full-
scale alpha was 0.7; when analysed case-wise, the alpha ranged between 0.68 and 0.71.  
  
Table 1. Assessment of item relevance in questionnaire concerning patient satisfaction and experience  
(Score 1–4; 1: irrelevant, 4: highly relevant) 
Item 
number 
                                                   Healthcare professionals Number 
of items 
scoring  
≥ 3 
Mean 
A  B C D E F G H 
1 4 4 4 3 1 3 4 2 6 3.1 
2 4 4 4 4 4 4 4 4 8 4 
3 4 3 4 4 4 4 4 4 8 3.9 
4 4 4 4 4 4 1 4 4 7 3.6 
5 4 3 4 3 4 3 4 3 8 3.5 
6 4 4 4 4 4 3 4 3 8 3.8 
7 3 3 4 4 4 3 4 3 8 3.5 
8 4 3 4 4 4 3 4 4 8 3.8 
9 3 3 4 4 4 3 4 3 8 3.5 
10 4 2 4 4 4 4 4 4 7 3.8 
11 3 4 4 4 1 4 4 3 7 3.4 
12 4 3 4 3 1 4 4 4 7 3.4 
13 4 4 4 3 3 4 4 2 7 3.5 
14 4 4 4 3 2 4 4 2 6 3.4 
15 4 4 4 3 4 4 4 3 8 3.8 
16 4 4 4 3 4 4 4 3 8 3.8 
17 4 4 4 3 4 4 4 3 8 3.8 
18 4 4 4 3 4 4 4 4 8 3.9 
19 4 4 4 3 4 - 4 4 7* 3.9* 
*1 missing answer 
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The response options concerning satisfaction (9 items) were presented on a 4-point Likert scale with 
the options: very satisfied, satisfied, dissatisfied, very dissatisfied, don’t know and, where relevant, 
an option to indicate that the respondent had no experience of the issue. There was no neutral 
option, as we wanted the patients to give a positive or negative response. Eliciting responses on 
perceived respect, the options were presented on a 5-point Likert scale with the options all the time, 
most of the time, half the time, some of the time, at no time, and don’t know. To the questions on 
preferences regarding the degree of involvement, the response options were yes, very much, yes, to 
some extent, no, not at all, don’t know, or not relevant. The perceived degree of involvement was 
indicated by either too much, appropriate, too little, don’t know or, for questions on family 
involvement, not relevant. Finally, the response options for the question on confidence at discharge 
were very confident, confident, unconfident, or very unconfident. All 19 questions required a forced 
response. 
Healthcare professionals’ readiness for change 
The study on healthcare professionals’ readiness was conducted one to two months prior to the 
launch of the orthogeriatric unit. Thus, in January 2014, an e-mail describing the aim (Appendix C), 
with a link to a web-based questionnaire was sent to all healthcare professionals included, and 
reminder e-mails were dispatched to nonresponders after two weeks and after one month. 
This questionnaire was based on Kristensen and Nohr’s theory-driven and validated questionnaire 
assessing readiness for change among Danish healthcare professionals (76). Based on their 
questionnaire (77), we adjusted our own to accommodate the conditions of orthogeriatric care. We 
thus omitted seven questions concerning issues about the informatics system and, after face 
validation and pilot-testing involving a representative group of nine professionals from a similar 
orthogeriatric unit at another hospital in another region, minor adjustments were made.  
Our final questionnaire contained six items assessing background information: place of employment, 
years in employment, age, gender, profession, year of graduation and 25 items covering four 
subthemes: 1) knowledge and understanding (six items); 2) need for change (three items); 3) 
readiness for change (ten items); and 4) planning for change (six items) (Appendix D).  
To evaluate the internal consistency of our questionnaire, we used Cronbach’s alpha. The Cronbach 
alpha coefficients of each subscale were 1) 0.66 (six items); 2) 0.71 (three items); 3) 0.84 (ten items); 
4) 0.67 (six items); and 0.90 for the scale overall. The confirmatory factor analysis (CFA) showed 
factor loadings between 0.34 and 0.79, with the subthemes concerning 1) knowledge and 
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understanding, 3) readiness for change, and 4) planning for change correlated with coefficients of 
0.8–0.9, whereas the construct validity of 2) the need for change subtheme appeared to be poor.  
In subthemes 2–4, the response options were presented on a 5-point Likert scale from fully agree to 
fully disagree with a don’t know option, whereas the response options varied in subtheme 1. 
3.4.3 Qualitative data 
In collecting the data on views and experiences from healthcare professionals, focus groups were 
considered efficient and provided a social context in which the professionals were able to deliberate 
on their own position in the context of the views of others (78). As the main goal was to obtain 
insight into the variety of views, purposeful and convenience sampling was used as a strategy in 
recruiting for the focus groups (79). The focus groups were designed uniprofessionally, as therapists 
and nurses have been found more reluctant to voice their opinion within multidisciplinary teams 
than doctors (80).  
Twenty-eight healthcare professionals were invited by e-mail to participate in the focus groups. The 
e-mail detailed the purpose of the study and where, when and how the focus groups would take 
place. Furthermore, it was mentioned that the interviewer, moderator, and colleagues would be 
present (Appendix E). We ended up with 19 participants of different professional backgrounds. 
Four focus group interviews with different subgroups of healthcare professionals were conducted 
between January and February, 2016. The groups were composed of: 1) three physiotherapists and 
one occupational therapist, 2) four nurses and two nursing assistants, 3) three formerly employed 
nurses, and 4) two geriatricians and four orthopaedic surgeons.  
To maximize the opportunities of participation, the focus groups were planned to take place at the 
hospital during working hours and to take into account the scheduled activities of each professional 
in their ward. The focus group interviews lasted 45–60 minutes.  
A thematic interview guide was followed. It was developed on the basis of responses from the 
questionnaire on healthcare professionals’ readiness for working in an orthogeriatric unit and on 
observations completed in the unit. The main questions concerned the views of orthogeriatric care 
and the experiences with both collaboration and clinical work (Appendix F). 
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3.5 Analysis 
All statistical analyses on quantitative data were performed using Stata 13 software (release 13, 
StataCorp, College Station, TX, 2013). 
3.5.1 Clinical data 
Measurements of postoperative complications and readmission are expressed as proportions; in 
comparing the group results we employed the chi-squared test. Numerical patient and admission-
related characteristics are expressed as medians (quartiles) or mean values (±SDs) where 
appropriate: the unpaired Student’s t-test or the Mann–Whitney U-test was used depending on the 
data distribution. Histograms and q–q plots were used to assess the data distribution. When 
assessing categorical variables, we employed proportions and the chi-squared test. Furthermore, 
postoperative complications were explored using a binary logistic regression model at the individual 
patient level, adjusting for age, gender and CCI. Separate subgroup analyses were performed in 
relation to fracture type and to patients with and without complications. 
3.5.2 Questionnaire data 
Patient experience and satisfaction  
To discriminate between positive and negative responses, answers were dichotomized regarding 
satisfaction and discharge questions. The responses regarding perceived respect were coded as 
either all or most of the time or nearly half the time or less. Questionnaire data and categorical 
patient characteristics were expressed as proportions and analysed by the chi-squared test. Numeric 
patient characteristics were expressed as means and compared using Kruskal–Wallis tests with p < 
0.05 as significance level. Additionally, confidence at discharge was analysed in relation to age and 
LOS by using Student’s t-test and in relation to gender by using the chi-squared test.  
Healthcare professionals’ readiness for change 
The data on professional background are collapsed into four groups: 1) physicians (geriatricians and 
surgeons); 2) the care group (nurses and nursing assistants); 3) therapists (physiotherapists and 
occupational therapists); and 4) a small group of secretaries, dieticians and managers without patient 
contact. 
All responses to items covered by subthemes 2–4 were binarily coded, with fully agree and partially 
agree collapsed into one group and the remaining response options in another group. Under the 
subtheme of knowledge and understanding, the response options related to knowledge were also 
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binarily coded, with excellent knowledge and some knowledge collapsed into one group and not 
being knowledgeable in the other group. Responses related to the attitude to orthogeriatric care 
were also coded binarily, with fully agree and agree collapsed into one group and the remaining 
response options into another. 
To examine the professional groups’ readiness for change (ten items), item scores from 0–5 were 
generated, with 5 for the most positive response (fully agree), 1 for the most negative response (fully 
disagree), and 0 for the don’t know option. The means for this subscale (per person) were calculated 
by dividing the total score by the number of items included.  
The results are given as proportions. Where relevant, chi-square and Kruskal–Wallis tests were 
performed with p < 0.05 the as significance level. 
3.5.3 Qualitative data 
To analyse the data gathered in the focus groups, we used Malterud’s systematic text condensation 
(STC) (81). Each text was first reviewed to form an impression of the text as a whole and to identify 
preliminary themes. After rereading the material, the texts were split into meaning units and 
subsequently coded. In the third step, a condensation of each code group was carried out for further 
abstraction and finally reconceptualised.  
3.6 Ethical considerations 
Oral and written information given to patients and healthcare professionals included information on 
anonymity, confidentiality and the option to withdraw at any time without consequences.  
According to Danish law, responding to questions was considered an indication of voluntary consent 
to participation. The collected data were processed so that no individual is identifiable. 
The clinical cohort study was approved by the Danish Health and Medicines Authority (3-3013-612/1) 
and all studies were approved by the Danish Data Protection Agency (2008-58-0035). According to 
the Regional Scientific Ethical Committees of Southern Denmark, no further approval was needed. 
4.0 Results 
4.1 Sample 
Patients 
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We included 591 patients in total: 170 in the historical cohort and 421 in the orthogeriatric cohort. 
For details on patient characteristics and characteristics related to admission in the two cohorts, see 
Table 2. 
The two cohorts were significantly different with regard to marital status, as a larger proportion of 
the orthogeriatric cohort was married or cohabiting (32.7% vs. 44.4%, p = 0.01). A significantly larger 
proportion of that cohort also used walking aids at the time of admission (34.7% vs. 51.8%, p = 0.001) 
and had a better CAS before admission (6 vs. 6, p < 0.001) and at discharge; CAS thus decreased from 
admission to discharge in both cohorts. Furthermore, CCI was lower in the orthogeriatric cohort than 
in the historical group (1 vs. 1; p = 0.05). 
Looking at characteristics related to admission, the TTS was significantly longer in the orthogeriatric 
cohort (18.2 vs. 20.5 hours, p = 0.01), and when comparing patients with appendicular fractures to 
those with hip fractures in both cohorts, the median TTS was nearly 2–5 hours longer. Additionally, 
no changes in LOS was found comparing the orthogeriatric cohort to the historical cohort (141.6 vs. 
145.7 hours, p = 0.12); no changes in LOS were found solely in hip fracture patients, but this was 
significantly prolonged among those with appendicular fractures (Table 2). 
In the questionnaire survey, 470 patients were found eligible for inclusion and, of the 306 elderly 
patients included, 236 completed the questionnaire (orthogeriatric cohort), providing a response 
rate of 77.1%. The respondents were on average 78.8 years of age, 78% were female, and 51% were 
admitted with hip fractures; on average they waited 29.4 hours from admission to surgery and were 
hospitalized for 157.2 hours. 
Healthcare professionals 
A total of 113 out of 223 eligible healthcare professionals completed the questionnaire on readiness 
for change, equivalent to a response rate of 50.7%. Of the healthcare professionals responding to the 
questionnaire, 25% were from the medical department, 62% from the orthopaedic department, and 
13% from the therapy department; 77.9% were female. The average age was 44.9 years, they had 
graduated 18.7 years ago, and had been employed in their current department for an average of 9.3 
years, with only minor differences between the departments.  
In the focus groups, 19 informants with different professional backgrounds participated. Fifteen 
informants were women and four were men. Their ages varied between 27 and 63 years and their 
seniority in their current workplace ranged from 2 to 20 years. 
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Table 2. Characteristics of patients and admissions  
Patient characteristics Historical  cohort 
Orthogeriatric 
cohort P 
   (n = 170)  (n = 421)   
Age, median (p25–p75) 81 (73–81) 80 (73–80) 0.31 
Female 78.2 77.2 0.78 
Marital status, % (n = 540) 
   Widow/living alone 67.3 55.6 0.01* 
Married/cohabiting 32.7 44.4  Place of residence,% (n = 560) 
   Nursing home  13.2 15.3 0.40 
Sheltered housing 7.8 5.1  Own home 79.0 79.6  BMI, median (p25–p75) (n = 439) 23 (20–26) 23.2 (21–26) 0.44 
Prefracture health status    Use of walking aid, % (n = 437) 34.7 51.8 0.001* 
CAS, median (p25–p75) (n = 330, hip fracture) 6 (2–6) 6 (5–6) < 0.001*  
Carlson Comorbidity Index, median (p25–p75) 1 (0–2) 1 (0–2) 0.05*  
Characteristics related to admission       
Type of fracture, % 
   Hip fracture (DS72), (n = 395) 68.8 66.0 0.51  
Appendicular fracture (n = 196) 31.2 34.0  Clavicular, humeral (DS42) 5.9 6.5  Radius, ulna, Colles’ (DS52) 25.3 19.5  Tibia, malleolus (DS82) NA 7.8  Medication at admission 
   Polypharmacy (> 5 drugs), % 62.9 61.5 0.75 
Medication at admission, median (p25–p75) 6 (3–9) 6 (3–9) 0.64 
ASA score, median (p25–p75) (n = 585) 3 (2–3) 3 (2–3) 0.50 
 Score 1, % 7.8 5.3 0.32 
 Score 2, % 39.5 42.1 
  Score 3, % 48.5 44.5 
  Score 4, % 4.2 7.9 
  Score 5-6, % NA 0.2 
 Preoperative complications, % (n = 587) 8.2 9.8  0.55 
Ambulation within 24 hours after surgery, %    Hip fracture, (n = 360) 91.3 87.2 0.27 
Pain on day 2 after surgery, % (n = 322) 
   NRS 0 8.0 10.8 0.30 
NRS 1–3 35.0 42.8 
 NRS 4–6 49.0 38.3 
 NRS 7–10 8.0 8.1 
 Discharge CAS, median (p25–p75) (n = 339, hip fracture) 2 (1–5) 3 (2–5) 0.007* 
Time to surgery, median (p25–p75) 18.2 (11.4–25.2) 20.5 (13.0–31.0) 0.01* 
Hip fracture  17.8 (9.8–23.2) 19.4 (12.4–25.3) 0.06 
Appendicular fracture 20.3 (14.1–36.0) 24.7(13.7–46.8) 0.12 
Length of stay, hours median (p25–p75) 141.6 (66.7–201.3) 145.7 (82.0–212.4) 0.14 
Hip fracture  167.3(126.8–225.3) 168.0(119.2–231.5) 0.80 
Appendicular fracture 64.1 (41.9–96.1) 91.0 (51.8–157.8) 0.002* 
*Statistical significant  
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4.2 Clinical impact  
Detailed results of the clinical study are reported in Paper 1. 
Postoperative complications 
Comparing the orthogeriatric cohort and the historical cohort, no significant differences with regard 
to the proportion of patients with all fragility fractures experiencing postoperative complications 
were found (28.3% versus 24.5%, p = 0.36) (Table 3); when adjusting for age, gender, and 
comorbidity, the odds of having postoperative complications in the orthogeriatric cohort compared 
to the historic cohort remained insignificant (adjusted OR 1.35; p = 0.17).  
Table 3. Postoperative complications and readmission (%) 
  
 Historical cohort Orthogeriatric cohort P   (n = 170) (n = 421)   
Overall complications (n = 577) 24.5 28.3 0.36 
    Medical complications (n = 577) 23.3 27.1  0.36 
Delirium (n = 585) 3.0 5.5 0.19 
Urinary tract infection (n = 585) 11.9 11.0 0.76 
Pulmonary complications (n = 585) 8.3 14.1 0.05* 
Pneumonia 7.1 13.7 0.03* 
Exacerbation of COPD^ 1.2 1.2 0.99 
Cardiac complications 4.8 4.3 0.81 
Arrhythmia 3.6 4.1 0.78 
Congestive heart failure 0 0.7 0.27 
Myocardial infarction 1.2 0.7 0.57 
Cerebral complications 0 0.2 0.52 
Thromboembolic complications 1.2 0.5 0.34 
Deep vein thrombosis 0.6 0.5 0.86 
Pulmonary embolism 0.6 0.24 0.50 
Gastrointestinal (GI) complications 0 1.9 0.07 
Ileus 0 0.5 0.37 
Gastrointestinal bleeding 0 1.7 0.09 
Pressure ulcer (n = 577) 0 0 
 Subsequent fracture 0.6 0.5 0.86  
    Surgical complication (n = 585) 1.2 1.7 0.66 
Surgical site infection 0.6 1.2 0.51 
Surgical complication 1.2 0.7 0.58 
    Complications per patient (n = 577) 
   = 0 75.4 71.7 0.36 
= 1 19.8 20.2 
 > 2  4.8 8.1 
     Readmission (n = 75) 14.1 12.1 0.50 
Hip fracture (n = 65) 17.9 15.8 0.60 
^COPD = Chronic Obstructive Pulmonary Disease  
*Statistical significant 
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Of all postoperative complications, medical complications occurred in 27.1% versus 23.3% of the 
study participants, respectively (p = 0.36); the most common medical complications were urinary 
tract infection and pneumonia. Pneumonia was higher in the orthogeriatric cohort (p = 0.03). 
A total of 72.8% of all patients did not experience any complications, with 20.1% experiencing one 
and 7.1% two complications; with no differences between the two cohorts (Table 3). 
Analysing only the well-known subgroup of hip fracture patients, we found no difference in the 
proportion of patients with complications in the historical cohort versus the orthogeriatric cohort 
(33.9% vs. 37.7%, p = 0.48).  
In a subgroup analysis with both cohorts collapsed, patients with complications were found to be 
more likely older, male, with a hip fracture, and with higher CCI compared to patients without 
complications (Table 4). Furthermore, complications were more common in patients with an ASA 
score of 3–4 than in participants with lower ASA scores (Table 4). The odds of developing 
postoperative complications were found to be significantly higher in individuals with a hip fracture 
than in those with an appendicular fracture, after adjustment for age, gender, and comorbidity 
(adjusted OR: 4.45; CI: 2.53–7.84; p < 0.001). No differences were found concerning TTS or other 
patient characteristics.  
Table 4. Patient characteristics without and with postoperative complications  
 
Patients without 
postoperative 
complications 
Patients with 
postoperative 
complications 
P 
  (n = 420) (n = 157)   
Age, median (p25–p75) 78.5 (72–85) 84 (79–89)  < 0.001* 
Male, % 20.0 29.9     0.02* 
Type of fracture, % 
  
 
Hip fracture (DS72) 57.9 89.2  < 0.001* 
Appendicular fracture  42.1 10.8 
 Prefracture health status 
   Use of walking aid, % 41.4 59.9  < 0.001* 
Carlson Comorbidity Index, median (p25–p75) 1 (0–2) 1 (0–3)     0.007* 
ASA score, median (p25–p75) (n = 571) 2 (2–3) 3 (2–3)  < 0.001* 
Scores 1–2, % 51.4 36.1     0.004* 
Scores 3–4, % 48.3 63.9 
 Score 5–6, % 0.3 0 
 Length of stay, hours median (p25–p75) 117.5 (65.4–173.7) 206.6 (147.3–265.3)  < 0.001* 
Readmission  9.5 22.3  < 0.001* 
*Statistical significant 
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Additionally, patients with postoperative complications experienced a longer stay in hospital than 
patients without postoperative complications (206.6 vs. 117.5 hours, p < 0.001). 
Readmission 
As we did not find any significant differences in postoperative complications between the two 
cohorts, we hypothesized that the effect of orthogeriatric care would be a long-term one (30 days), 
possibly apparent in decreasing the proportion of readmissions. However, the prevalence of 
readmissions within 30 days after discharge was similar in the historical and the orthogeriatric 
cohorts (14.1% vs. 12.1%, p = 0.5) (Table 3) and when adjusted for age, gender and comorbidity, the 
difference with respect to readmissions remained insignificant (adjusted OR 0.89; p = 0.67). 
Restricting the analyses to individuals with hip fracture also provided almost identical results (17.9% 
vs. 15.8%, p = 0.6) (Table 3).  
Based on ICD10 manifestation codes, the most common causes of readmission were found to be 
respiratory difficulties (n = 13; pneumonia and COPD), other (n = 12; fatigue, dizziness, pain and 
syncope), complications in surgery (surgical (n = 4), haemorrhagic (n = 4) and infection (n = 2)), 
circulatory (n = 9; myocardial infarction, tachycardia, heart failure, and apoplexy), infectious (n = 8; 
sepsis and bacterial infection) and anaemia (n = 4). 
Additionally, patients with postoperative complications during admission were at higher risk of 
readmission within 30 days than patients without complications (22.3% vs. 9.5%; p < 0.001) (Table 4).  
4.3 Patients’ experience and satisfaction 
When elderly fragility fracture patients admitted to the orthogeriatric unit were asked about their 
satisfaction with waiting time from admission to surgery, 69.5% indicated satisfaction and an 
additional 14.4% indicated that they had not experienced any waiting time, as they did not require 
surgery (Table 5). Satisfaction with waiting time and TTS did not correlate. 
When asked about ward rounds, 30.9% of the respondents stated they had not experienced ward 
rounds, while 58.1% expressed satisfaction with ward rounds. However, 76.3% of elderly patients 
expressed satisfaction with the information they had received from physicians. 
Reviewing the patients’ satisfaction with clinical elements of orthogeriatric care—including 
treatment, care, training and, interprofessional collaboration—91.5%, 91.9%, 73.3%, and 69.9% of all 
respondents expressed satisfaction, respectively. However, 18.2% of the respondents indicated no 
experience of training and 25.4% responded don’t know when asked about staff collaboration. 
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Of all responders, 74.1%, 75.8%, and 88.6% felt respected all or most of the time by therapists, 
physicians or care group, respectively. The care group had made 10.2% feel respected nearly half the 
time or less. Almost 18% and 21% expressed no opinion concerning perceived respect from 
physicians and therapists, respectively. 
In this study, elderly patients with fragility fractures further expressed different preferences for 
involvement: 53% expressed a wish for extensive or moderate involvement, 34.3% wanted no 
involvement, while 12.7% expressed no opinion. Our analysis of the association between the 
preference for high involvement and age indicated that the preference for high involvement 
decreased with age. In total, 150 respondents (63.6%) found they had been involved to an 
appropriate degree and 28.8% expressed no opinion. Among the respondents who said they had 
been appropriately involved, all degrees of involvement were represented. 
In relation to patients’ preferences regarding family involvement during admission, 74.1% expressed 
the view that family had been involved very much or to some extent: 16.5% responded that the 
question was not relevant. In total, 52.1% and 48.3% found the degree of family involvement 
appropriate when distinguishing between decisions on care and treatment options and decisions in 
relation to discharge, respectively. In both cases, around 30% indicated that the question was not 
relevant. 
Finally, 71.6% of elderly patients with all fragility fractures included in this study felt confident at 
discharge. Of the 67 respondents who indicated a lack of confidence, 83.6% expressed concern about 
their functional ability, 61.2% about their health, 58.2% about sufficient help in the home, and 40.3% 
about practical issues. Medication and transportation to the home caused concern in 14.9% and 
20.9%, respectively. Patients feeling very confident or confident were younger (78.1 v 80.7 years; p = 
0.02) and hospitalized for a shorter time (143.9 vs. 191.0 hours; p < 0.001) than patients feeling 
unconfident or very unconfident. 
Dropout analysis  
The study population numbered 306 patients, 70 of whom declined participation, citing tiredness or 
lack of energy. Overall, nonresponders’ mean age was 79.7 years; mean LOS was 177.0 hours; mean 
TTS was 28.6 hours; 80% were female; and 45.7% had been admitted with hip fracture, 17.1% with 
vertebral fracture and 37.2% with other fractures. No significant differences were found when 
comparing the results for nonresponders with those for responders.                                                  
Detailed results are reported in Paper 2.
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Table 5. Patient experience and patient satisfaction (n = 236)         
Waiting time, information and staff accessibility 
Very satisfied  
or satisfied 
Dissatisfied or very 
dissatisfied 
 
Don’t 
know 
No experience  
 
1 How satisfied were you with the waiting time from admission to surgery?  164 (69.5) 28 (11.9) 
 
10 (4.2) 34 (14.4)* 
2 How satisfied were you with information about reasons for waiting time in general? 125 (53.0) 26 (11.0) 
 
15 (6.4) 70 (29.6)** 
5 How satisfied were you with ward rounds? 137 (58.1) 12 (5.1) 
 
14 (5.9) 73 (30.9) 
6 How satisfied were you with the possibility of talking to a physician when needed?  70 (29.7) 11 (4.7) 
 
70 (29.7) 85 (36.0) 
4 How satisfied were you in general with information from physicians? 180 (76.3) 12 (5.1) 
 
15 (6.4) 29 (12.2) 
Treatment, care, and training 
Very satisfied 
or satisfied 
Dissatisfied or very 
dissatisfied  
Don’t 
know 
No experience  
3 How satisfied were you with treatment by physicians? 216 (91.5) 7 (3.0) 
 
9 (3.8) 4 (1.7) 
8 How satisfied were you with nursing and care? 217 (91.9) 16 (6.8) 
 
3 (1.3) 
 10 How satisfied were you with training?  173 (73.3) 9 (3.8) 
 
11 (4.7) 43 (18.2) 
12 How satisfied were you with staff collaboration on your treatment? 165 (69.9) 11 (4.7) 
 
60 (25.4) 
 
Respect 
All or most  Nearly half the  
 
Don’t  Not  
of the time time or less know relevant 
7 How much of the time did you feel respected by the physicians?  179 (75.8) 15 (6.4) 
 
42 (17.8) 
 9 How much of the time did you feel respected by the care group?  209 (88.6) 24 (10.2) 
 
3 (1.2) 
 11 How much of the time did you feel respected by the therapists?  175 (74.1) 12 (5.1) 
 
49 (20.8) 
 
Patient and family preference for involvement 
Yes,  Yes, No,  Don’t  Not  
very much to some extent not at all know relevant 
13 Do you wish to be involved regarding treatment options? 75 (31.8) 50 (21.2) 81 (34.3) 30 (12.7) 
 15 Do you think that your family should be involved during your admission? 111 (47.0) 64 (27.1) 17 (7.2) 5 (2.1) 39 (16.5) 
Perceived involvement of patient and family Too much Appropriately Too little 
Don’t  Not  
know relevant 
14 To what extent were you involved regarding treatment? 2 (0.8) 150 (63.6) 16 (6.8) 68 (28.8) 
 16 To what extent was your family involved regarding care and treatment?  1 (0.4) 123 (52.1) 10 (4.2) 27 (11.5) 75 (31.8) 
17 To what extent was your family involved regarding discharge? 0 (0) 114 (48.3) 10 (4.2) 40 (17.0) 72 (30.5) 
Discharge 
Very  
Confident Unconfident  
Very 
unconfident  confident 
18 How confident do you feel about discharge? 64 (27.1) 105 (44.5) 49 (20.8) 18 (7.6) 
 19 What makes you feel unconfident (n = 67)? Yes  
    
 
Transportation to home  14 (20.9) 
    
 
Health situation 41 (61.2) 
    
 
Functional ability 56 (83.6) 
    
 
Medication 10 (14.9) 
    
 
Doubts about sufficient home help 39 (58.2) 
     Practical issues  27 (40.3)     
* No surgery; **6.8% no information and 22.8% no waiting time  
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4.4 Healthcare professionals’ views and experience 
Readiness for organizational change 
The healthcare professionals indicated good knowledge of and strong support for the decision to 
implement an orthogeriatric unit; 77.9% of respondents indicated that they had either excellent 
knowledge or some knowledge of orthogeriatric care, and 87.6% expressed their full support or 
support for the creation of the orthogeriatric unit (Table 6).  
The healthcare professionals described the motivating factors for orthogeriatric care as expectations 
of improvement in areas such as patient treatment and patient-perceived quality, the organization of 
clinical pathways, and interdisciplinary collaboration. In fact, 91.2 stated that orthogeriatric care 
would have a positive effect on quality in patient treatment, 77.0% that it would have a positive 
effect on patient-perceived quality, 68.1% believed it would improve the organization of the clinical 
pathway, while 77.9% expected it to significantly promote the interdisciplinary approach. 
Furthermore, 88.5% of the responding healthcare professionals indicated a belief that orthogeriatric 
care would match the hospital’s need for change. 
Concerning healthcare professionals’ expectations for working in an orthogeriatric unit, 72.6% of the 
healthcare professionals agreed fully or partially that no professional work-related interests were 
threatened. Moreover, 59.3% believed that orthogeriatric care would positively affect the working 
environment.  
However, the care group expressed some concerns regarding work-related interests and work strain: 
58% expressed the belief that no work-related interests would be threatened and 46% expected a 
positive effect on the working environment; the lowest score compared to the other groups and 
weaker than average (Table 6). Furthermore, compared to other professional groups, a significantly 
lower proportion of the carers indicated that they felt knowledgeable (60%; p = 0.001).  
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Table 6. Readiness for change: professional groups’ responses, by subtheme and item (%) 
  Physicians Care group Therapists Others Total 
  n = 29 n = 50 n = 15 n = 19 n = 113 
Knowledge and understanding           
I believe that the purpose of my department’s implementation of 
an orthogeriatric unit is to: (multiple-response item)   
    Improve quality in patient treatment 93.1  88.0  86.7  100 91.2  
Achieve cost savings 6.9  14.0  20.0  0 10.6  
Improve organization of clinical pathway 65.5  80.0  86.7  78.9  77.0  
Achieve reassignments of tasks 20.7  28.0  13.3  10.5  21.2  
Improve patient-perceived quality 58.6  74.0  73.3  63.2  68.1  
Improve interdisciplinary collaboration 65.5  80.0  86.7  84.2  77.9  
Improve professional environment 48.3  38.0  46.7  52.6  44.3  
Avoid adverse events 41.4  38.0  40.0  42.1  39.8  
 
      
Knowledge of orthogeriatric care (excellent or some knowledge) 100 60.0  80.0  89.5   77.9** 
Attitude towards the implementation of orthogeriatric care 
 (fully agree or agree) 89.7  84.0  93.3  89.5  87.6  
Promotion of an interdisciplinary approach in your department  
(will promote significantly) 
 
69.0  66.0  73.3  89.5  71.7  
Promotion of cross-sectional collaboration with municipality  
(will promote significantly) 44.8  60.0  46.7  52.6  53.1  
       
Need for change (fully or partially agree)           
 Necessary to respond to health authority’s vision 75.9  66.0  80.0  73.3  71.7  
 Major changes in organizational structure 62.1  60.0  66.7  57.9  61.1  
 Major changes in working processes 69.0  58.0  73.3  68.4  64.6  
 
      
Readiness for change (fully or partially agree)           
 Orthogeriatric care matches department’s need for change 93.1  74.0  80.0  89.5  82.3  
 Orthogeriatric care matches hospital’s need for change 89.7  86.0  100 84.2  88.5  
 Substantial aspects of my work will benefit 69.0  54.0  46.7  42.1  54.9  
 No professional, work-related interests are threatened 82.7  58.0  73.3  94.7  72.6* 
 Positive effect on clinical quality  86.2  72.0  100 84.2  81.4  
 Positive effect on patient-perceived quality  89.7  86.0  93.3  89.5  88.5  
 Positive effect on working environment  69.0  46.0  66.7  73.7  59.3  
 My professional group is motivated to go ahead with the work  
62.1  52.0  86.7  78.9  63.7* 
  related to orthogeriatric care  
 I’m motivated to go ahead with tasks related to orthogeriatric care 65.5  50.0  60.0  68.4  58.4  
 Positive experiences with change processes in present workplace 51.7  80.0  73.3  94.7  74.3* 
 
      
Planning of change (fully or partially agree)           
 Department will provide training 34.5  60.0  46.7  31.6  46.9  
 Staff will be involved 44.8  60.0  53.3  84.2  59.3  
 Appropriate amount of time will be available 27.6  44.0  46.7  68.4  44.3* 
 My participation will support positive working environment 48.3  44.0  33.3  63.2  46.9  
 Development within my discipline/profession will come to a stop  10.4  8.0  0 0 6.2  
 Staff will experience implementation of orthogeriatric unit as a 
serious strain 3.5  36.0  6.7  31.6  23.0* 
*p < 0.05      
**p = 0.001 
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The overall readiness for change furthermore varied between healthcare professions: the median 
score was lowest in the care group (median 3.7), followed by the therapists (4.0), other professions 
(4.3) and physicians (4.4)—indicating that physicians and professionals without patient contact 
tended to feel more ready for the implementation than did nurses and therapists (p = 0.1) (Figure 1). 
As the care group included nurses and nursing assistants from both the medical and surgical 
departments, readiness for change was assessed within the care group, but no significant differences 
between the scores of nurses from the two departments were found (p = 0.64). However, the 
median was found to be 4.5 for surgeons and 3.4 for medical doctors, indicating that the former 
group was more ready for change to orthogeriatric care than were their medical colleagues (0.0057; 
Figure 2). No correlation between age, seniority, or duration of employment and readiness for 
change was found.  
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Figure 2. Change readiness, by physician group
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Dropout analysis  
The entire study population in the three departments was 223, with 25.5% physicians, 44.4% nurses 
and nursing assistants, 13.9% therapists and 15.2% dieticians, leaders with staff responsibility, 
secretaries, and others. Twenty-six per cent worked in the department of medicine, 59.6% in the 
department of surgery and 14.3% in the therapy department. Overall, 80.7% were women; the mean 
age was 44.5 years and the mean employment duration 6.6 years.  
Comparing respondents to the entire study population, response rates and professions in the three 
departments were comparable, as were mean ages and gender distributions. The respondents had 
been employed for longer times than the population as a whole, indicating that nonresponders were 
likely to be more junior. 
The results are reported in detail in Paper 3. 
After two years, all healthcare professionals had experienced that orthogeriatric care improved 
treatment quality in elderly patients admitted with fragility fractures, and the reason given was that 
orthogeriatric care addressed all issues relevant to the patients’ condition and well-being. In fact, all 
healthcare professionals agreed that orthogeriatric care led to a better quality of care. 
Additionally, three themes were identified: 1) a patient-centred approach; 2) an opportunity for 
professional growth; and 3) benefits of interprofessional collaboration. 
The geriatricians and care group in particular focused on the patients, who were frequently referred 
to and mentioned as the key element in their work and routines. In fact, the geriatricians described 
the patients as a gift they wanted to open and uncover. Some orthopaedic surgeons mentioned the 
patients in a narrower context, as they mainly focused on the specific medical problem that had led 
the patient to admission (the fracture) and the specific surgical treatment for the fracture. However, 
some of the orthopaedic surgeons seemed aware of and recognized the broader perspective of the 
patient. A similar approach was apparent when therapists elaborated on their perspectives on the 
patients. 
The different healthcare professionals’ outlook on opportunities for professional growth in an 
orthogeriatric unit showed considerable variation. In the care group, some nurses stated that they 
believed that it had offered an increased opportunity for professional growth as it involved receiving 
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training in different and more complex medical issues, learning to react to acute medical conditions, 
and working with patients with complex needs.  
“I find it challenging – professionally as well as personally. There are lots of problems 
to attend every day (…) It’s a challenging patients group (…) you constantly learn new 
things” (Nurse 4)  
 
However, there was also a negative side: the majority of nurses and nursing assistants indicated that 
they had a very busy and stressful working life with a large number of tasks to perform. The 
geriatricians on the other hand considered their professional work to be highly relevant and their 
competencies being fully used, as did the orthopaedic surgeons. However, some of the surgeons 
indicated that they felt their professionalism was being challenged by the increasingly medical focus 
in the unit and the accompanying expectations from nurses that they handle blood test results. In 
contrast, the therapists did not indicate that they were being professionally challenged by working 
only with orthogeriatric patients.  
“The work is very monotonous (…). I’d get bored with that group of patients if I had to 
work there every day” (Therapist 1) 
 
Despite the diversity of fractures and patients, the therapists described how they used nearly the 
same training exercises every day and sometimes failed to produce sustainable results when training 
orthogeriatric patients. 
It was mentioned that the establishment of the orthogeriatric unit had increased interprofessional 
collaboration considerably. In particular, everyone emphasized that the systematic, frequent and 
face-to-face communication at team meetings was essential to the feeling of solidarity and 
interprofessional collaboration. The geriatricians even illustrated the importance and necessity of 
interprofessional collaboration and communication in reaching a common goal for these patients 
(see the picture). 
“There is a physiotherapist, a doctor and a nurse or two who are 
buckled up in front of a dog sled carrying a gift [the patient], and we are 
all pulling in the same direction. We all bark about the good things we 
see and hear, and in this way we can better aim towards our mutual 
goal” (Geriatrician 1) 
 39 
 
 
In particular, the therapists elaborated on the advantage of other professionals expecting them to 
show up and expecting them to be an equal and active partner in patient care. However, the stronger 
inclusion also gave rise to increased expectations towards interprofessional colleagues. In 
particularly, therapists and surgeons described the nurses’ high expectations of them and their 
contribution—expectations which did not correspond with those of uniprofessional therapist 
colleagues and leaders. Nonetheless, they all recognized the great advantage of having the different 
competencies in play and found that the coordination of tasks and continuity had increased. 
Paper 4 reports detailed results. 
4.5 Summary 
This study has shown that orthogeriatric care had no impact on postoperative complications or 
readmissions within 30 days compared to usual care. Neither was any impact found in hip fracture 
patients solely. The medical complications covered 95% of all postoperative complications, and the 
most common of these were urinary tract infection and pneumonia. Medical complications also 
constituted most of the reasons for readmission. Stratification showed higher odds of developing 
postoperative complications in individuals with a hip fracture than in those with appendicular 
fractures, and patients with postoperative complications were more likely to be older, male, and to 
have higher CCI and ASA scores than patients with no complications. Patients with complications 
were admitted for a longer time and were at higher risk of being readmitted within 30 days.  
The patients admitted to the orthogeriatric unit with fragility fractures expressed high levels of 
satisfaction when asked about the clinical elements of the orthogeriatric unit; however, three out of 
ten patients expressed no experience of ward rounds and two out of ten had had no experience of 
training. The distribution of patients according to their preferred degree of involvement (very much, 
little or no involvement) was even, and six out of ten experienced their preferred level of 
involvement. A large proportion of the patients furthermore expressed a wish for high family 
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involvement (74%), though only half of patients indicated that their family had been appropriately 
involved. The proportion of patients feeling confident at discharge was high. 
The healthcare professionals were knowledgeable and confident that patient treatment and patient-
perceived quality, the organization of clinical pathways, and interdisciplinary collaboration would be 
promoted by the implementation of orthogeriatric care. However, differences among groups of 
healthcare professional were visible; orthopaedic surgeons were very knowledgeable and expressed 
high readiness for change, whereas the care group voiced concerns related to work strain and work-
related interests. 
After two years, all professional groups experienced orthogeriatric care as an initiative that had 
improved quality in patient treatment for elderly patients admitted with fragility fractures. 
Furthermore, the interprofessional collaboration had increased considerably after establishing the 
orthogeriatric unit. In particular, the professionals mentioned that the systematic, frequent, face-to-
face communication at the team meetings was essential to the feeling of solidarity. They also 
respected each other’s competences and found them all to be important in orthogeriatric care. 
However, collaboration was challenged by varying expectations regarding their interprofessional 
colleagues’ contributions, as was the outlook for professional growth: some professionals felt their 
competencies were used to the full, and even extended, while others saw no personal development. 
5.0 Discussion 
This study has demonstrated high satisfaction among orthogeriatric patients and healthcare 
professionals. However, no impact was found on postoperative complications or readmissions within 
30 days when orthogeriatric care was compared with the usual care; the findings remained 
insignificant when adjusted for age, gender and comorbidity. No impact on postoperative 
complications or readmissions was found when the analysis was restricted to individuals with hip 
fractures. 
This is the first study to have investigated the impact of orthogeriatric care on postoperative 
complications in patients with all fragility fractures, compared to traditional care; however, several 
studies on hip fracture patients have been conducted. The majority of these studies have shown a 
significant decrease in postoperative complications when comparing orthogeriatric care to traditional 
orthopaedic care (1, 2, 34, 35, 40, 41); only one study has reported no significant differences (37) 
(Table 7). In studies reporting a decrease in postoperative complications when comparing 
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orthogeriatric care to traditional orthopaedic care, the decrease was between 16% and 22%. 
Comparing results in terms of proportions to the results of other studies is challenging, as there is no 
consensus regarding the definition, classification or assessment of complications; thus a wide range 
of different complications have been reported (59). Closer examination has shown that 
postoperative complications were measured differently regarding 1) the number of complications 
(varying from 8 to 16), 2) whether they were solely medical or included all complications related to 
surgery, and 3) the type of complication (Table 7). The majority of these studies were designed either 
as retrospective (1, 2, 37, 41), prospective cohort studies with a historical cohort (34, 40) or, in one 
case, a randomized controlled trial (35) (Table 7). All studies described the implementation of 
orthogeriatric care as integrated models located in orthopaedic wards (with controls receiving the 
usual care) and performing preoperative and postoperative service (Table 7). Furthermore, some 
studies have described the implementation of evidence-based clinical pathways in addition to the 
implementation of orthogeriatric care (1, 34, 37, 40) (Table 7). In three studies, the TTS decreased as 
a result of the introduction of orthogeriatric care (1, 2, 37); some researchers find that short delays 
to surgery, the early removal of urinary catheters, and early recognition and treatment of delirium 
helped reduce postoperative complications (1, 2). However the TTS remained unchanged in other 
studies (35, 40, 41). Working through the in- and exclusion criteria, the inclusion criteria varied by 
age (60 or 65 years and older), but were similar in terms of fracture type (hip fracture) (Table 7), 
while the exclusion criteria varied from none (34, 37, 41) to the exclusion of pathological fractures (1, 
2), high-energy fractures (1), periprosthetic fractures (1, 40), multiple/recurrent fractures (1, 2) and 
nonoperated (1). 
In our study, the medical records of all hip fracture patients admitted in the former organization 
were assessed, and recommendations for further medical examination and treatment was delivered 
by a geriatrician 2 × 1 hour per week; a geriatric focus had thus already been present for hip fracture 
patients, although at a restricted level. Furthermore, in the former organization, all fragility fracture 
patients were assessed by anaesthesiologists prior to surgery and orthopaedic surgeons worked 
according to the Danish recommendations for hip fracture patients (57); thus, no advantages could 
be gained by complying with these guidelines. Furthermore, when comparing our findings to the 
quality of care recommendations for hip fracture patients in Denmark, the mean TTS was below the 
recommended 24 hours and ambulation within 24 hours of the operation occurred in about 90% of 
all hip patients, indicating a good quality of care in our setting, both before and after the 
implementation of orthogeriatric care. These facts leave us to suggest that the organizational change 
might not be significant enough to reflect the possible impact on postoperative complications.  
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Several studies support our findings of pneumonia and urinary tract infection as the most common 
complications upon admission with hip fractures (2, 22, 40, 41, 82-84). Additionally, delirium has 
been reported as a common complication, with the proportion of delirium patients varying from 
5.9% to 39% (2, 34, 40). In this study, neither the Confusion Assessment Method (CAM) nor the 
guideline-specific initiatives of delirium management were systematically employed in the former 
orthopaedic organization. Thus, delirium was defined as the state of a patient described as delirious 
in the medical record and receiving haloperidol treatment. Our findings concerning delirium showed 
lower levels, and presumably underestimated its incidence, as delirium was not consistently reported 
and, in the historical cohort in particular, the focus on delirium was weaker.  
In this study, patients with postoperative complications were most likely to be older, male hip 
fracture patients with more comorbidities, and to have ASA scores of 3–4 than patients without 
complications; this corroborates other studies showing that postoperative complications are more 
common in patients who are older (1, 82), male (82), with ASA scores of 3–4 (83-85), and with high 
comorbidity levels (3, 82, 86). It has not previously been demonstrated that there are higher odds of 
developing postoperative complications in elderly patients with hip fractures compared to 
appendicular fractures. We additionally found a significantly prolonged LOS among patients with 
postoperative complications, compared to patients without complications. These results were also 
found in other studies (17, 46). These findings suggest an increased focus on elderly comorbid hip 
fracture patients at risk of postoperative complications, increased LOS and readmission within 30 
days.  
The LOS in our study remained unaltered in all fragility fracture patients and in the subgroup of hip 
fracture patients when orthogeriatric care was compared to the usual care (six and seven days, 
respectively). In some studies of hip fracture patients, the LOS decreased when orthogeriatric care 
was compared to traditional care (1, 2, 37), in the control groups varying from 8.3 to 10.8 days and in 
the intervention groups from 4.6 to 9.3 days. Yet other studies found no difference (34, 35, 40), even 
though postoperative complications decreased significantly. Thus, comparing orthogeriatric care to 
traditional care, a decrease in postoperative complications is not necessarily followed by decreasing 
LOS. In this study, the LOS for patients with appendicular fractures increased significantly (27 hours) 
when comparing the historical cohort to the orthogeriatric cohort; this was most likely due to the 
increased medical and therapeutic focus. 
The literature seems to reveal inconsistencies in readmission rates among hip fracture patients: two 
prospective observational studies (orthogeriatric) with retrospective (historical) control cohorts 
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Table 7. Studies of orthogeriatric care and postoperative complications 
 Vidan et al.  
2005* 
Spain (35) 
 Fisher et al. 
 2006* 
Australia (34) 
Friedman et al.  
2009 * 
USA (1) 
Leung et al.  
2011 
Hong Kong (37) 
Dy et al.  
2012* 
USA (41) 
Folbert et al.  
2012* 
Netherlands (40) 
Roche et al.  
2005 
UK (82) 
Kammerlander et al. 
 2011 
Austria (22) 
Orthogeriatric model Orthopaedic ward + 
integrated care  
 
Orthopaedic ward + 
integrated care  
 
Orthopaedic ward + 
integrated care 
Orthopaedic ward + 
integrated care 
 
Orthopaedic ward + 
integrated care 
Medical Orthopaedic 
Trauma Service 
(MOTS) 
Orthopaedic ward + 
integrated care 
 An orthogeriatric 
comanagement model 
in an orthopaedic 
ward 
Pre- and postoperative 
service in orthogeriatric 
model  
Daily visit Pre- and post Pre- and post Pre- and post Pre- and post Pre-and post Pre- and post  Pre- and post 
Evidence-based 
recommendations in 
orthogeriatric model  
  Protocol on 
orthogeriatric 
management  
Standardized care Orthogeriatric 
collaborative clinical 
management program 
 Multidisciplinary 
clinical pathway 
(evidence-based) 
  
Control cohort The usual care model  Traditional 
orthopaedic care  
Managed exclusively 
by orthopaedic team 
The usual care model  Managed mainly by 
orthopaedics 
Managed mainly by 
orthopaedics  
Usual treatment    
Study design  Randomised control 
trial  
Retrospective cohort 
study 
 
Prospective 
observational study 
with retrospective 
(historical) control 
Retrospective cohort 
study 
 
Retrospective cohort 
study 
 
Retrospective cohort 
study 
 
Prospective 
observational study 
with retrospective 
(historical) control 
Prospective 
observational cohort 
study 
 
Observational study 
Postoperative complications 
(definition) 
Major medical 
complications  
 
Medical complications  Medical complications  Medical & surgical 
complications 
 
Medical & surgical 
complications  
 
Medical & surgical 
complications  
 
Medical & surgical 
complications 
 
Medical & surgical 
complications  
 
Medical complications  
Analysis Complication rate Number of patients 
with complications 
Incidence of 
postoperative 
complications  
Number of patients 
with complications 
Number of patients 
with complications 
Number of patients 
with complications 
Number of 
complications per 
patient 
Number of patients 
with complications 
Number of patients 
with complications 
Inclusion criteria  
 
 
65 years and older  
hospitalized for hip 
fracture surgery 
65 years and older  
hospitalized for hip 
fracture surgery 
60 years and older 
with hip fracture 
60 years or older 
admitted for proximal 
femur fracture 
Patients 60 years or 
older admitted for hip 
fracture 
Elderly hip fracture 
patients 
 
65 years and older  
hospitalized for hip 
fracture  
Patients 60 years or 
older admitted for hip 
fracture 
All fragility fracture 
patients aged above 
70 with more than 
two relevant 
comorbidities and all 
patients above the age 
of 80 were included 
Patients included N = 155/164  N = 273/237 N = 504 /447 N = 193/121 N = 270/278 N = 144 / 162  N = 90/140 N = 2448 N = 529 
Overall results Complication rate 
45.2% vs. 61.7%,  
p = 0.003 
 
 
Most frequent: 
delirium, pressure 
sores, heart failure 
Complication rate 
36% vs. 51% 
 
 
 
Most frequent: UVI, 
electrolyte imbalance, 
delirium, respiratory 
Complication rate 
49.5% vs. 71% 
p < 0.001 
 
 
Most frequent: 
anaemia (30%–35%), 
sepsis delirium 
 
Complication rate 
30.6% / 46.3% 
p = 0.005 
 
 
Most frequent: 
Infection, bleeding, 
cardiac, hypoxia and 
thromboembolism 
Complication rate 
57.4% vs. 55.4%  
p = 0.54 
 
. 
Most frequent: 
infective, 
cardiovascular 
 
Complication rate 
50% / 34.6%  
p = 0.01 
 
 
Most frequent: 
UVI  
No significant 
difference in 
complications 
(median). 
 
 
Most frequent: 
delirium, UVI 
20% complications 
 
14% had 
complications without 
comorbidity 
 
Most frequent: chest 
infections, cardiac 
failure, UVI 
20.4% medical 
complications 
 
61.7% without 
complications  
10.1% with two 
complications 
 
18.4% UVI  
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Table 7. Studies of orthogeriatric care and postoperative complications (continued) 
 Vidan et al.  
2005* 
Spain 
Khasraghi et al.  
2005 * 
USA 
Fisher et al.  
2006* 
Australia 
Friedman et al.  
2009 * 
USA 
Leung et al.  
2011 
Hong Kong 
Dy et al.  
2012* 
USA 
Folbert et al.  
2012* 
Netherlands 
Roche et al.  
2005 
UK 
Kammerlander et al. 
2011 
Austria 
 
Number and type of 
complications 
investigated 
 
8 complications 
 
16 complications 
 
10 complications 
 
15 complications 
 
13 complications 
 
9 complications 
 
13 complications 
 
10 complications 
 
6 complications 
Renal failure    X X  X  X 
Electrolyte imbalance  X     X   
Delirium X X X X X X X   
Hypoxia    X      
Pneumonia X X X X X  X X (chest infection) X 
Respiratory failure  X   X     
Fever/sepsis  X X  X     
Congestive heart failure  X X  X X  X X  
Myocardial infarction X X  X X X X X X 
Chest pain  X        
Hypotension  X        
Cerebrovascular events    X    X  
Surgical site infection     X X X X X  
Urinary tract infection  X X X X X X X X 
Urinary retention       X   
Deep venous thrombosis X X X X X X  X X 
Pulmonary embolism X  X X X X  X X 
Haemorrhagic stroke     X    X  
Cerebrovascular accident  X X  X     
Acute tubular accident  X        
Significant gastrointestinal 
bleeding 
 X X X X   X  
Ileus, embolism, blood 
transf. 
 X        
New fracture, implant 
dislocation, periprosthetic 
fracture 
   X      
Arrhythmia X X  X  X    
Pressure ulcers X  X   X X   
Transfer intensive care       X    
Anaemia   X    X   
Nerve injury       X   
Death       X   
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found significant decreases in such rates (34, 40), while several studies found no differences (1, 38, 
39, 41); the time lapse before assessing readmission rates varied from 30 days (1, 38, 40) to 12 
months (39). Readmission rates in the usual care groups within 30 days varied from 4% to 12%. The 
valid comparison of readmission rates was also impeded by variation in data sources. Some studies 
included readmission data from all wards in the hospital, while other studies included only the 
orthogeriatric ward. As recommended (58), readmission data in this study were obtained from a 
national registry and included data from all acute admissions nationwide. This extended data 
collection may explain the greater proportion of readmissions in hip fracture patients in this study; 
(hip) readmission rates being 17.9% in the usual group and 15.8% in the orthogeriatric care group.  
The main reasons for readmission within 30 days were medical complications: mainly respiratory, 
infectious and cardiac, but also anaemia, fatigue, and dizziness. Supporting our findings, one other 
study of hip fracture patients shows medical complications as the main cause of readmission within 
30 days (87). As patients with postoperative complications during hospitalization appear to be at risk 
of readmission primarily on medical grounds, focus on completing treatment before discharge and 
preventing readmission would appear to be highly relevant.  
The two cohorts in this study were differentiated by the following parameters; marital status, the use 
of walking aids, CAS score before the fracture and at discharge and comorbidity score. Compared to 
the historical cohort, the orthogeriatric cohort had a higher proportion of patients who were married 
or cohabiting, who used walking aids, and furthermore with higher CAS scores and lower comorbidity 
scores—indicating that the patients in the orthogeriatric cohort were more mobile and had less 
comorbidity. Such better conditions in the orthogeriatric cohort could have amplified a decrease in 
postoperative complications in the orthogeriatric cohort, yet postoperative complications remained 
unchanged between the two cohorts.  
As mentioned, the majority of patients were very satisfied with the clinical elements of the stay in 
the orthogeriatric unit (treatment, training care and interprofessional collaboration), with staff 
accessibility, information and waiting times corresponding to satisfaction findings in other 
orthogeriatric units—although satisfaction was expressed in relation to care pathways and 
information received (30). As it is well known that patients often respond positively regarding 
satisfaction, more interesting conclusions could likely be drawn from the examination of patients’ 
dissatisfaction and their nonexperience of elements of care (88). In this study, 18% of the 
orthogeriatric patients stated that they had received no training and 31% that they had no 
experience of ward rounds. A possible explanation for not experiencing ward rounds and therapeutic 
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training could be that some physicians and therapists did not introduce themselves thoroughly by 
name or profession, or did not mention the specific purpose of the meeting. Hence, responses 
indicating the nonexperience of ward rounds and therapeutic training could reflect insufficient 
knowledge of professional roles or setting. On the other hand, the patients’ experience could be a 
true reflection of the situation. Regardless, there is room for quality improvement. The patients 
however, did indicate that they felt respected and satisfied with the information received from 
physicians.  
Of the orthogeriatric patients, 64% felt they had been involved to an appropriate degree, with 
equally large groups preferring very much, little, and no involvement. We identified no studies of the 
involvement of elderly patients admitted to orthogeriatric settings; however, a meta-analysis from 
2010 reports that 61% of patients with a cancer diagnosis had experienced appropriate involvement 
in decisions on treatment; again with an equal distribution among groups (89). This could indicate 
that, regardless of the underlying condition, patients’ preference for involvement in treatment 
decisions differ. It has been argued that increased age among patients could be a predictor of a lower 
preference for involvement (89); in one review, however, the association of age with preferences 
was inconclusive (90). This study supports the notion that many elderly patients prefer being 
involved, though at different levels (75); and with a tendency for age to associate with preferences 
for involvement. Furthermore, this study supports the great preference for family involvement 
among elderly patients (75).  
Although the majority of orthogeriatric patients indicated that they felt confident at discharge, some 
lacked confidence. Their concerns related to their functional ability, their health and whether there 
would be sufficient help available at home. Compared to the confident patients, the unconfident 
patients were older and had had longer LOS. These findings suggest that there is a need for quality 
improvement when vulnerable patients are discharged. 
The healthcare professionals’ perspectives on orthogeriatric care were generally very positive, both 
prior to and after the introduction of orthogeriatric care. Prior to implementation, the majority of 
healthcare professionals expressed good knowledge, strong support, and a high readiness. 
Furthermore, the majority of healthcare professionals expressed positive expectations for future 
orthogeriatric care in terms of improved patient treatment and patient-perceived quality, as well as 
for improvements in the organization of clinical pathways and interdisciplinary collaboration. All of 
the mentioned factors testify to the staff’s commitment to the decision to implement an 
interprofessional collaboration model, which is an essential element of successful organizational 
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change (67).  After two years, these expectations seemed to be validated. All the professionals 
agreed that the reorganization of orthogeriatric care had improved the quality of treatment of 
elderly patients admitted with fragility fractures, as the new organization addressed all relevant 
issues for patients’ conditions and well-being. The reorganization furthermore supported healthcare 
professionals’ interprofessional collaboration towards common goals, as one staff member 
illustrated by drawing a dogsled with everyone pulling in the same direction. In particular, the 
frequent face-to-face communication enabled by the new structure was considered essential for the 
increased sense of collegial solidarity and respect. In another study, 16 clinical leaders from different 
disciplines also explored collaborative approaches to the implementation of person-centred hip 
fracture care (69) Corresponding with the findings of Christie et al., this study demonstrates that 
interprofessional meetings with the purpose of improving the patient pathway and creating shared 
understandings and goals enhanced interprofessional collaboration (69). 
A number of other positive elements in the changes reflected the sense of community, as was 
illustrated for example by the therapists’ experience that their increased presence had led to a better 
appreciation of their work and acceptance as team members. Other examples are the nurses’ greater 
experience of shared responsibility and the physicians’ experience of collegial support.  
However, collaboration continued to be challenged two years on. Conflicting expectations appear to 
be inherent in interprofessional collaboration, as exemplified by the therapists, who experienced 
cross-pressures in balancing obligations in the orthogeriatric unit and the therapy department, or by 
the surgeons, who experienced an increased demand for responses to medical issues. 
The greatest challenge appeared to concern professional satisfaction and growth. Whereas some of 
the healthcare professionals experienced great satisfaction and even professional growth, others 
gained little professional gratification from treating and caring for their medically complex and frail 
patients. This may be explained by differences in the professional groups’ socialization and 
education. Therapists and physicians are trained to focus on performance, outcomes, and improving 
the patient’s condition, whereas nurses are trained with a view to improving the patient’s quality of 
life by providing good care (91). Therapists and surgeons in particular appeared to find it challenging 
to treat elderly patients with complex problems and seemingly little potential for full rehabilitation. 
In contrast, a geriatrician who has chosen to specialize in frail elderly patients appears to be more 
likely to find job satisfaction in an orthogeriatric unit. In the case of the nurses, our findings suggest 
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that, despite having trained for the care of patients and their quality of life, individual interests and 
workload seem important. 
Even though interprofessional collaboration has improved over the course of the two years since the 
orthogeriatric unit was established, the views and expectations of staff continue to be embedded in 
professional interests and organizational cultures, and changes thus occur very gradually.  
5.1 Strengths and limitations 
This assessment of postoperative complications and readmissions, as well as of patient satisfaction 
and healthcare professionals’ readiness for and experience of working with orthogeriatric care, is a 
contribution to the assessment of quality of care in orthogeriatric units. Though quality of care is a 
multidimensional concept with a range of possible dimensions and criteria to measure (54), these 
investigations reflect the quality of care from a number of relevant perspectives and by using 
recommended parameters and outcomes (56, 58).  
When assessing complex day-to-day systems like orthogeriatric care, different outcomes can be used 
to measure the effectiveness of the intervention. We selected postoperative complications as they 
are known to be common in fragility fracture patients. They impair patients’ ability to return to their 
previous functional status, and increase mortality (35, 82) as well as the LOS in hospital and overall 
costs of care (17). Furthermore, orthogeriatric care has proved adequate to reduce postoperative 
complications.  Additionally, postoperative complications have been defined, classified, and timed by 
experts; however, the data on postoperative complications originate from clinical diagnoses 
generally confirmed by the appropriate tests and registered by physicians in medical records (58). 
Data collection thus depended on the physicians’ diagnoses and information on postoperative 
complications being registered in the medical records, which implies a risk of information bias. 
Furthermore, as the collection of data on postoperative complications is complex and time-
consuming, data collection was conducted by several persons reading through medical records. To 
accommodate a consistent level of quality in the data collection process, training and clear 
instructions in writing were given. Complications were categorized as preoperative or postoperative 
as recommended (58), while we did not distinguish between minor and major complications. Neither 
did we take into account the severity of complications. Adverse drug reactions and renal 
complications are underrepresented, as these cases were inappropriately defined and not 
systematically documented in the records. 
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Additionally, readmission was selected as a parameter to reflect the impact of treatment and care on 
patients with fragility fractures 30 days after discharge. Readmissions have been associated with 
indicators of substandard care during hospitalization, such as poor resolution of the main problem, 
unstable therapy at discharge and inadequate postdischarge care and are thus judged to be 
preventable (92). Readmission is recommended and widely used as a measure of quality; and has 
further been defined by experts in hip fracture management (58, 92). The collection of readmission 
data may, however, be a source of error if it depends only on records from the initial department or 
hospital (58). In this study, data on readmission were obtained from a national register, thus 
accommodating for the risk of information bias.  
When designing a prospective observational cohort study with retrospective control, a risk of other 
changes affecting the measurement of orthogeriatric care can occur, such as changes in treatment 
procedures, municipal services, or other local or national initiatives. A randomized controlled trial or 
quasi-experimental study with before and after measurements and intervention and control groups 
would have accommodated for such a risk; however, this was not possible due to time and resource 
constraints. 
Patients admitted with fragility fractures form a heterogeneous group with many different types of 
fractures, different comorbidity levels, and varying functional ability. Some are mentally and 
physically fit and in work, some are chronically ill and have reduced functional levels. Our data on 
fragility fractures were collapsed and the means were calculated, giving a very general approach. 
However, we have provided restricted analyses for hip fracture patients in order to relate our results 
to a well-known group of patients and to be able to compare results between patients with hip 
fractures and those with appendicular fractures.  
The questionnaire-based survey on patient experience and satisfaction was designed as a cross-
sectional study, so a possible increase in patient satisfaction could not be identified. However, the 
survey provided quantitative data on a large group of patients’ experiences and satisfaction with 
orthogeriatric care over a period of 12 months. The 19-item questionnaire was based on two 
validated questionnaires that had been face-validated and pilot-tested among orthogeriatric 
patients, and subsequently tested for content validity by experts. To investigate the degree to which 
the questionnaire was free from measurement error, Cronbach’s alpha was calculated, showing 
acceptable values of 0.68–0.71, case-wise and full-scale. Further psychometric tests on construct 
validity  are, however, needed. This context-relevant and short questionnaire was found to be 
sufficiently sensitive to identify the anticipated nuances of satisfaction and experience in this study, 
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yet it offers limited room for the demonstration of improvement in any comparative studies. In 
consideration of the frailty of the studied population and to achieve a high response rate, we 
questioned the patients using an electronic questionnaire immediately before discharge, as this is 
the least burdensome method (71). Although it is generally agreed that the time of administration of 
patient satisfaction questionnaires influences satisfaction ratings, there is no consensus on its precise 
impact, but responses obtained “on the spot” tend to be more positive than those obtained at home 
after discharge (88, 93). The research nurses questioning the patients had received training to ensure 
uniformity in procedure, approach, and motivation of the patients, and were asked to dress in their 
own clothes and introduce themselves as “interviewers” to accommodate the risk of information 
bias due to social desirability and to increase the internal validity. Age, which is also known to 
correlate with satisfaction, may have affected our satisfaction results positively. In this study, 164 
patients were not eligible for inclusion, and an additional 70 patients declined to participate because 
of tiredness, exhaustion or poor mood, supporting our perception that we reached the fittest section 
of the study population. This unintended deselection bias of patients unable to contribute may be 
unavoidable with frail elderly populations, which challenges the most common assessment tool used 
in conducting patient satisfaction studies and the overall measuring of patient-experienced quality of 
care. The findings are based on a local Danish context and culture; however, the questionnaire is 
recommended for use in other orthogeriatric units.  
The questionnaire survey on staff readiness for change was based on readiness for change theory 
and developed and validated for use in a Danish healthcare setting. We adjusted our questionnaire 
to accommodate the conditions of orthogeriatric care. To ensure content validity, the questionnaire 
was face-validated and pilot-tested on a representative group of nine professionals from a similar 
orthogeriatric unit at another regional hospital, resulting in minor adjustments. Using confirmatory 
factor analysis, the construct validity of each subtheme appeared good, except in the case of “the 
need for change”, which was unsatisfactory. Cronbach’s alpha was used to evaluate the internal 
consistency of this questionnaire, and the coefficients of the full scale and subscale concerning 
“readiness for change” appeared good. The survey was conducted after the decision to adopt the 
change had been taken, but before the implementation phase, which is considered the optimal time 
frame for the assessment of readiness for organizational change (94). Although two reminder e-mails 
were despatched, the response rate reached only 50%, inducing a risk of nonresponse bias. The 
gender and age distributions of our respondents were similar to those of the entire study population, 
although their employment had lasted longer. While there is evidence to suggest that relatively new 
recruits to an organization tend to be more ready for change (95), other studies have found no 
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correlation between readiness for change and job seniority (96, 97). Although our findings are based 
on a local context, the questionnaire is recommended for use in other orthogeriatric units.  
The data on healthcare professionals’ experiences working in the orthogeriatric unit were collected 
in focus groups, as these are considered to be an efficient means of providing a social context in 
which healthcare professionals are able to deliberate on their own positions in the context of the 
views of others (78). To accommodate the reluctance of therapists and nurses to voice opinions 
within multidisciplinary teams involving doctors (80), the groups had a uniprofessional design. 
However, interprofessional focus groups may have revealed other dimensions on quality of care and 
interprofessional collaboration within the unit. The interviewer had no collaboration with the 
informants, but was well known to many and was recruited by the orthopaedic surgery department 
to assess orthogeriatric care, which may have encouraged informants to express a more positive 
experience than would otherwise have been the case. 
6.0 Conclusion 
In this study, the majority of healthcare professionals expressed good knowledge, strong support, 
and a high readiness prior to implementation of orthogeriatric care. After two years, they further 
indicated that enhanced communication, broader appreciation of competences, and the sense of a 
shared goal had resulted in improved interprofessional collaboration and thus, improved quality of 
care. The reasons given were that the new collaboration-based organization addressed all relevant 
issues for the patients’ condition and well-being. However, we found no indication of decreasing 
postoperative complications and readmissions. Furthermore, a large proportion of patients 
expressed high levels of satisfaction with the clinical elements of the orthogeriatric care. 
Correspondingly, a large proportion of the patients felt respected, appropriately involved and 
confident at discharge.  
Additionally, we found patients with postoperative complications were most likely to be older, male 
hip fracture patients with more comorbidities, and to have ASA scores of 3–4 than patients without 
complications. 
The findings suggest that there is room for improvement: For example, a number of patients had no 
experience of training or ward rounds and only half of patients indicated that their family had been 
appropriately involved. Some vulnerable patients also were concerned and lacked confidence at 
discharge. Furthermore, the orthogeriatric model continued to be challenged by different 
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expectations among healthcare professionals and heavy workloads. Neither did all professionals find 
orthogeriatric care sufficiently stimulating.  
7.0 Perspectives and further research 
This thesis has clarified the main goal behind the introduction of orthogeriatric care: by 
interprofessional collaboration to improve clinical quality and patient-perceived quality. 
The majority of the literature supports the provision of orthogeriatric care for elderly patients with 
hip fracture; however, the results of this thesis indicate that orthogeriatric care is recommendable 
for all fragility fracture patients. As no two fragility fracture patients are identical, considerations on 
how to vary care pathways according to the patient’s risk and fracture type are highly relevant for 
the future.  
Further research on the orthogeriatric care of all fragility fracture patient is needed. For instance, the 
assessment of mortality, quality of life and activities of daily living also appears relevant to the 
assessment of clinical and patient-experienced quality. Additionally, the assessment of managers’ 
perspectives and organizational processes could bring another dimension to the organizational 
quality by clarifying administrative priorities and improvement opportunities in the organization.  
Furthermore, considerations on how to stimulate professionals working with orthogeriatric care and 
how to ensure good working conditions—including considerations on the optimal organization of 
orthogeriatric care for maximum job satisfaction and quality of care—are relevant. 
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9.1 Appendix A: Participant information – Patient satisfaction study (Danish) 
 
Deltagerinformation 
 
SPØRGESKEMA OM DIN TILFREDSHED 
 
Jeg vil spørge, om du vil deltage i et forskningsprojekt, som er planlagt og udføres i et samarbejde 
mellem Syddansk Universitet og Ortopædkirurgisk Afdeling, Kolding Sygehus? 
Projektets skal undersøge patienters tilfredshed med at være indlagt her i afdelingen. Vi vil meget 
gerne gøre brug af dine erfaringer til at forbedre behandlingen for andre patienter og jeg håber 
derfor, at du vil deltage i undersøgelsen.  
Tilfredsheden undersøges helst dagen før eller på dagen for din udskrivelse. Der vil komme en 
interviewer, som stiller dig nogle spørgsmål. Intervieweren vil undervejs indtaste dine svar direkte i 
spørgeskemaet på computeren. Det vil tage omkring 15-20 minutter at besvare spørgsmålene. 
Det er frivilligt at deltage i projektet og du kan når som helst vælge fra. Det vil ikke få konsekvenser 
for din videre behandling. Dine svar bliver behandlet anonymt. 
 
Har du brug for yderligere oplysninger er du velkommen til at kontakte: 
Kontaktperson:  Ph.d. studerende Charlotte Abrahamsen 
E-mail-adresse: charlotte.s.abrahamsen@rsyd.dk 
Telefonnummer: 76362877  
 
Venlig hilsen 
Charlotte Abrahamsen 
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9.2 Appendix B: Questionnaire – Patient satisfaction (Danish) 
 
Spørgeskema om tilfredshed  
  
Spørgsmål vedrørende ventetid 
1. Hvor tilfreds var du med ventetiden, fra du blev indlagt, til du blev opereret? 
o Meget tilfreds     
o Tilfreds           
o Utilfreds          
o Meget utilfreds         
o Jeg blev ikke opereret 
o Ved ikke 
 
2. Hvor tilfreds har du generelt været med de informationer du har fået om ventetid eller 
aflysninger?  
- Eksempelvis ventetid på eller aflysning af undersøgelse, behandling eller samtale  
med lægen  
 
o Meget tilfreds         
o Tilfreds              
o Utilfreds          
o Meget utilfreds   
o Jeg har ikke fået information om ventetid eller aflysninger 
o Jeg har ikke oplevet ventetid eller aflysninger 
o Ved ikke 
 
Spørgsmål vedrørende lægerne 
 
3. Hvor tilfreds har du været med den lægelige behandling? 
- Med lægelig behandling menes operation, gips, medicin m.m. 
o Meget tilfreds         
o Tilfreds                 
o Utilfreds          
o Meget utilfreds     
o Jeg har ikke fået nogen lægelig behandling     
o Ved ikke  
 
4. Hvor tilfreds har du været med lægernes information som helhed? 
- Eksempelvis information om undersøgelser, behandling og genoptræning  
  
o Meget tilfreds         
o Tilfreds           
o Utilfreds          
o Meget utilfreds   
o Har ikke fået noget information fra lægerne  
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o Ved ikke       
 
5. Hvor tilfreds har du været med stuegangen?  
o Meget tilfreds         
o Tilfreds                 
o Utilfreds          
o Meget utilfreds   
o Jeg har ikke haft stuegang  
o Ved ikke       
 
6. Hvor tilfreds har du været med muligheden for at komme til at tale med en læge, når du har 
haft brug for det? 
- Eksempelvis sammen med familien eller i andre situationer udenfor stuegangen 
 
o Meget tilfreds         
o Tilfreds                
o Utilfreds          
o Meget utilfreds         
o Har ikke talt med en læge 
o Ved ikke 
 
7. Hvor meget af tiden har du følt dig respekteret af lægerne? 
o Hele tiden 
o Det meste af tiden         
o Omkring halvdelen af tiden         
o Noget af tiden          
o Ikke på noget tidspunkt        
o Ved ikke 
Spørgsmål vedrørende plejepersonalet 
8. Hvor tilfreds har du været med den pleje, du har fået af plejepersonalet?  
- Med plejepersonalet menes sygeplejersker, social- og sundhedsassistenter og 
sygehjælpere 
 
o Meget tilfreds         
o Tilfreds               
o Utilfreds          
o Meget utilfreds         
o Ved ikke 
 
9. Hvor meget af tiden har du følt dig respekteret af plejepersonalet?  
o Hele tiden  
o Det meste af tiden  
o Omkring halvdelen af tiden         
o Noget af tiden         
o Ikke på noget tidspunkt          
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o Ved ikke 
 
Spørgsmål vedrørende terapeuterne 
 
  
10. Hvor tilfreds har du været med den træning, du har fået ved terapeuterne? 
- Med træning menes at komme op at sidde på sengekanten, komme ud af sengen, 
gangtræning, træning på badeværelset, træning på trappe og eventuelt holdtræning  
  
o Meget tilfreds         
o Tilfreds                 
o Utilfreds          
o Meget utilfreds         
o Har ikke fået træning ved terapeuterne 
o Ved ikke 
 
11. Hvor meget af tiden har du følt dig respekteret af terapeuterne? 
o Hele tiden         
o Det meste af tiden         
o Omkring halvdelen af tiden         
o Noget af tiden          
o Ikke på noget tidspunkt         
o Ved ikke 
Spørgsmål vedrørende samarbejdet 
12. Hvor tilfreds har du været med personalets indbyrdes samarbejde om din behandling?  
- Her menes indbyrdes samarbejde mellem læger, sygeplejersker, terapeuter m.fl. 
 
o Meget tilfreds         
o Tilfreds               
o Utilfreds          
o Meget utilfreds         
o Ved ikke 
 
Spørgsmål vedrørende indflydelse 
 
13. Ønsker du indflydelse på hvilke undersøgelser og behandlinger, du får? 
o Ja, meget 
o Ja, i mindre omfang 
o Nej, slet ikke 
o Ved ikke  
 
14. I hvilket omfang har du haft indflydelse på hvilke undersøgelser og behandlinger, du har 
fået?  
o For meget  
o Passende  
o For lidt  
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o Ved ikke  
 
 
Spørgsmål vedrørende pårørendeinddragelse 
 
 
15. Mener du, at dine pårørende skal inddrages under din indlæggelse? 
o Ja, meget 
o Ja, i mindre omfang 
o Nej, slet ikke 
o Ikke aktuelt for mig  
o Ved ikke  
 
 
16. I hvilket omfang har dine pårørende været inddraget i de beslutninger, der skulle træffes om 
din pleje og behandling? 
o For meget 
o Passende  
o For lidt 
o Ikke aktuelt for mig 
o Ved ikke 
 
17. I hvilket omfang er dine pårørende blevet inddraget i forbindelse med din udskrivelse? 
o For meget 
o Passende  
o For lidt 
o Ikke aktuelt for mig 
o Ved ikke 
 
 
Spørgsmål vedrørende udskrivelsen 
 
18. Hvor tryg er du ved at skulle hjem fra sygehuset?  
o Meget tryg 
o Tryg 
o Utryg 
o Meget utryg 
  
 
Hvis du svarer utryg eller meget utryg svares på spørgsmål 19 ellers springes spørgsmålet over. 
 
19. Hvad gør dig utryg ved at skulle hjem? 
o Hjemtransporten  ja        nej         ikke aktuelt 
o Mit helbred   ja        nej         ikke aktuelt 
o Mit funktionsniveau  ja       nej        ikke aktuelt 
o Min medicin   ja        nej        ikke aktuelt 
o Tvivl om tilstrækkelig hjælp i hjemmet  
(fx personlig pleje, komme rundt m.m.) ja        nej        ikke aktuelt 
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o Praktiske ting (fx mad i køleskabet) ja        nej                     ikke aktuelt 
o Andet _____________________________________________ 
 
20. Har du yderligere kommentarer til nogle af spørgsmålene eller andre gode eller dårlige 
oplevelser, som vi kan lære af? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
_______________________________________________________________ 
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9.4 Appendix C: Participant information – Readiness to change study (Danish) 
             
             ORTO-GERIATRISK AFSNIT - HVAD BETYDER DET FOR MIG OG MIN AFDELING? 
 
SPØRGESKEMAUNDERSØGELSE PÅ 
MEDICINSK OG ORTOPÆDKIRURGISK AFDELING  
SAMT I TERAPIAFDELINGEN, 
KOLDING SYGEHUS 
 
Denne spørgeskemaundersøgelse indgår som en del af forberedelsen til et ortogeriatrisk afsnit. 
Resultaterne kan bidrage til en øget forståelse af og indsigt i dine/jeres tanker og forventninger til et 
nyt ortogeriatrisk afsnit på Kolding Sygehus. 
  
Praktiske oplysninger 
Du bliver først bedt om at give nogle grundlæggende oplysninger om dig selv; herefter følger i alt 28 
spørgsmål vedrørende din viden om og holdning til ortogeriatri. Det tager ca. 10 minutter at udfylde 
spørgeskemaet Jeg håber, du vil afse den fornødne tid til at besvare skemaet, da det er vigtigt for 
undersøgelsen, at alles mening kommer til udtryk og så mange som muligt svarer.  
Din besvarelse vil blive behandlet fuldstændigt anonymt. Efter bearbejdelse af spørgeskemaerne 
vil resultatet af undersøgelsen blive præsenteret for dig og dine kolleger. 
Har du spørgsmål til udfyldelsen af spørgeskemaet, er du velkommen til at henvende dig hos 
undertegnede. 
På forhånd tak for din medvirken. 
Venlig hilsen 
Charlotte Abrahamsen                                                                                           
Cand. Scient. San.,  
Forskningsassistent                                                                                                      
Ortopædkirurgisk afdeling, Kolding Sygehus                                                                         
Kalder: 62877        
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9.5 Appendix D: Questionnaire – Readiness to change (Danish) 
Du er ansat i 
(1)  Medicinsk Afdeling 
(2)  Ortopædkirurgisk Afdeling 
(3)  Terapiafdelingen 
(4)  Andet  __________ 
Du arbejder fortrinsvis i 
(1)  Ambulatoriet 
(2)  Sengeafdelingen 
(3)  Andet  __________ 
Din stillingsbetegnelse er 
(5)  Leder med personaleansvar 
(8)  Speciallæge 
(9)  Reservelæge 
(10)  Sygeplejerske 
(11)  Social- og sundhedsassistent / sygehjælper 
(13)  Lægesekretær /sekretær 
(2)  Fysioterapeut 
(3)  Ergoterapeut 
(4)  Diætist 
(7)  Andet  __________ 
Dit køn 
(1)  Mand 
(2)  Kvinde 
 
Din alder 
Angivet i år 
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Hvilket år afsluttede du din grunduddannelse? 
Angiv som årstal 
 
Hvilket år blev du ansat i afdelingen? 
Angiv som årstal 
 
Jeg mener, at formålet for min afdeling med at indføre et ortogeriatrisk afsnit er 
Du bedes sætte kryds ved de svar, du mener passer bedst - du kan sætte flere krydser 
(4)  Bedre kvalitet i patientbehandlingen 
(5)  At opnå besparelser 
(6)  At få en bedre strukturering af patientforløbene 
(7)  Opgaveglidning mellem fagene 
(8)  Bedre patientoplevet kvalitet 
(9)  Bedre tværfaglig og tværsektoriel sammenhæng i patientforløbet 
(10)  At bedre det faglige miljø 
(11)  At undgå utilsigtede hændelser 
(12)  Andet  __________ 
(3)  Ved ikke 
 
For mig personligt – i forhold til min hverdag – er formålet med at indføre et ortogeriatrisk afsnit 
Du bedes sætte kryds ved de svar, du mener passer bedst - du kan sætte flere krydser 
(1)  Bedre kvalitet i patientbehandlingen 
(2)  At opnå besparelser 
(3)  At få en bedre strukturering af patientforløbene 
(4)  Opgaveglidning mellem fagene 
(5)  Bedre patientoplevet kvalitet 
(6)  Bedre tværfaglig og tværsektoriel sammenhæng i patientforløbet 
(7)  Bedre det faglige miljø 
(8)  At undgå utilsigtede hændelser 
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(9)  Andet __________ 
(10)  Ved ikke 
 
Hvilket af det følgende beskriver bedst dit kendskab til ortogeriatri 
Sæt kun ét kryds 
(1)  Jeg har stort kendskab til ortogeriatri  
(3)  Jeg har kendskab til ortogeriatri 
(2)  Jeg kender ikke ortogeriatri 
(4)  Ved ikke 
 
Hvilket af det følgende beskriver bedst din mening om etableringen af et ortogeriatrisk afsnit 
Sæt kun ét kryds 
(1)  Jeger helt enig i etableringen af et ortogeriatrisk afsnit 
(2)  Jeg er enig i etableringen af et ortogeriatrisk afsnit  
(5)  Jeg er hverken enig eller uenig i etableringen af et ortogeriatrisk afsnit 
(3)  Jeg er ikke enig i etableringen af et ortogeriatrisk afsnit 
(4)  Ved ikke 
 
Hvilket af det følgende beskriver bedst i hvilken grad du mener, at et ortogeriatrisk afsnit vil fremme 
tværfagligheden i din afdeling 
Sæt kun ét kryds 
(1)  Jeg mener, at det vil fremme tværfagligheden væsentligt 
(2)  Jeg mener, at tværfagligheden på min afdeling vil være upåvirket 
(3)  Jeg mener, at det vil reducere tværfagligheden væsentlig 
(4)  Ved ikke 
 
Hvilket af det følgende beskriver bedst i hvor høj grad du mener, at et ortogeriatrisk afsnit vil fremme 
det tværsektorielle samarbejde med kommunen 
Sæt kun ét kryds 
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(1)  Jeg mener, at det vil fremme tværfagligheden væsentligt 
(2)  Jeg mener, at tværfagligheden på min afdeling vil være upåvirket
  
(3)  Jeg mener, at det vil reducere tværfagligheden væsentlig 
(4)  Ved ikke 
 
Jeg tror, at ortogeriatri er en ny organisationsstruktur, som vil være nødvendig for at afdelingen kan 
leve op til regionens visioner om et sammenhængende sundhedsvæsen og dermed sikre sin 
fremtidige beståen 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
For at ortogeriatri kan fungere, er det nødvendigt med store ændringer i organisationsstrukturen 
(apparatur, personale, økonomiske ressourcer osv.) 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
For at ortogeriatri kan fungere, er det nødvendigt med store ændringer i arbejdsprocesserne (de 
handlinger der udføres - ”hvad man gør”.) 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
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(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg synes, at indførelse af ortogeriatri passer godt til afdelingens/hospitalets behov for udvikling 
 Jeg er   helt enig 
Jeg er 
delvist 
enig 
Jeg er 
hverken 
enig eller 
uenig 
Jeg er 
delvist 
uenig 
Jeg er helt 
uenig Ved ikke 
På min afdeling (7)  (2)  (3)  (4)  (5)  (6)  
På hospitalet (7)  (2)  (3)  (4)  (5)  (6)  
 
Jeg tror, at væsentlige områder i mit arbejde vil blive forbedret, når ortogeriatri indføres 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ikke relevant 
(7)  Ved ikke 
 
Jeg har ingen faglige/arbejdsmæssige interesser, som vil være truet af indførelse af et ortogeriatrisk 
afsnit 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
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Jeg tror, at indførelse af ortogeriatri vil have en positiv effekt på den sundhedsfaglige kvalitet på 
afdelingen 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg tror, at indførelse af ortogeriatri vil have en positiv effekt på den patientoplevet kvalitet på 
afdelingen 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg tror, at indførelse af ortogeriatri vil have en positiv effekt på arbejdsmiljøet 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg betragter min personalegruppe som en gruppe af medarbejdere, der har lyst til at gå i gang med 
de opgaver, der er knyttet til indførelse af ortogeriatri 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
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(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg har lyst til at gå i gang med de opgaver, der er knyttet til indførelse af ortogeriatri 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ikke relevant 
(7)  Ved ikke 
 
Jeg har positive erfaringer med at arbejde med forandringsprocesser på min nuværende arbejdsplads 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg tror på, at min afdeling vil sørge for at uddanne mig i min rolle i forbindelse med et ortogeriatri 
afsnit 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
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(6)  Ikke relevant 
(7)  Ved ikke 
Jeg stoler på, at medarbejderne vil blive inddraget i udviklings- og beslutningsprocessen i forbindelse 
med indførelse af et ortogeriatri afsnit 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg tror på, at passende mængde tid vil blive afsat til implementering af ortogeriatrisk afsnit 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg er overbevist om, at min deltagelse i indførelsen af orto-geriatrien vil kunne styrke det positive 
arbejdsmiljø på afdelingen 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg tror, at udviklingen indenfor mit fagområde vil gå i stå, som en følge af orto-geriatrien 
 78 
 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Jeg tror, at medarbejderne vil opleve det som en stor belastning at skulle indføre orto-geriatrien 
(1)  Jeg er helt enig 
(2)  Jeg er delvist enig 
(3)  Jeg er hverken enig eller uenig 
(4)  Jeg er delvist uenig 
(5)  Jeg er helt uenig 
(6)  Ved ikke 
 
Nedenfor har du mulighed for at uddybe dine svar eller at fremkomme med kommentarer: 
__________________________________________________________________________________
__________________________________________________________________________________
____________________________________ 
 
Endnu engang tak for din deltagelse. 
Spørgeskemaet er gemt og du kan lukke din browser 
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9.3 Appendix E: Participant information – Healthcare professionals´ perspectives 
(Danish) 
 
Kære____________ 
Jeg vil meget gerne invitere jer til at deltage i et fokusgruppeinterview omhandlende ortogeriatri. 
Invitation til fokusgruppeinterview 
Du inviteres til at deltage i et fokusgruppeinterview omhandlende personalets erfaringer, tanker og 
holdninger til at arbejde i et ortogeriatrisk afsnit. Undersøgelsen indgår som en del af ph.d.-projektet 
”Ortogeriatri – klinisk effekt, patienttilfredshed og organisatoriske implikationer” og kan bidrage til 
en øget forståelse af personalets perspektiv på arbejdet i et ortogeriatrisk afsnit. 
Fokusgruppeinterviewet vil blive afholdt d. 24/2 kl. 8.15-9.15 i TKS-lokalet i C1C2 (første lokale på 
venstre hånd, når I går ind af døren til C1C2 fra den lange gang).  
Med til fokusgruppeinterviewet inviteres desuden nogle af dine nærmeste ortopædkirurgiske 
kolleger og undertegnede vil forestå interviewet med assistance fra Erik Vestergaard (observatør). 
Interviewet vil blive lydoptaget. Alt hvad der bliver drøftet under interviewet vil være fortroligt og de 
indsamlede oplysninger/data vil blive behandlet således at enkeltpersoner ikke kan identificeres.  
Jeg håber meget på, at I vil og kan deltage.  
I er meget velkomne til at skrive eller ringe for yderligere information. Invitationen/deltagelse i 
fokusgruppeinterviewet er clearet med afdelingsledelsen. 
Jeg glæder mig til at høre fra jer. 
Venlig hilsen 
 
Charlotte Abrahamsen 
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9.4 Appendix F: Thematic interview guide – Healthcare professionals´ views and 
experiences 
 
Thematic interview guide 
Research themes 
 Views on orthogeriatric care 
 Experiences with interprofessional collaboration in orthogeriatric care 
 Experiences with clinical aspects of orthogeriatric care 
 
  
 81 
 
 
 
 
9.4 Paper 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 82 
 
The impact of an orthogeriatric intervention in patients with fragility fractures: A 
cohort study  
Charlotte Abrahamsen a, b, Birgitte Nørgaard b, Eva Draborg b, Morten Frost Nielsen c 
a Department of Orthopaedic Surgery, Kolding Hospital, Skovvangen 2-8, 6000 Kolding, Denmark 
b Department of Public Health, University of Southern Denmark, J.B Winsløws Vej 9B, 5000 Odense, Denmark  
c Endocrine Research Unit & KMEB , Odense University hospital, 5000 Odense, Denmark 
 
Keywords: frail elderly, fragility fracture, osteoporotic fractures,  orthogeriatric, postoperative 
complications  
 
Abstract 
Background: Until recently, orthogeriatric care was predominantly delivered to elderly patients with 
hip fractures; however, awareness of patients with various fragility fractures is increasing. Our study 
aimed to assess the impact of an orthogeriatric intervention on postoperative complications and 
readmissions among patients admitted due to fragility fractures. 
Methods: A prospective observational cohort study with a retrospective control was designed. 
Results: We included 591 patients; 170 in the historical cohort and 421 in the orthogeriatric cohort. 
No significant differences were found between the two cohorts with regard to the proportion of 
participants experiencing complications (24.5% versus 28.3%, p = 0.36) or readmission within 30 days 
after discharge (14.1% vs 12.1%, p = 0.5). With both cohorts collapsed, the odds of having 
postoperative complications as a hip fracture patient was 4.45, compared to patients with an 
appendicular fracture (p < 0.001). Furthermore, patients with complications during admission were 
at a higher risk of readmission within 30 days than were patients without complications (22.3% vs 
9.5%; p < 0.001).  
Conclusions: In older patients admitted with fragility fractures, our model of orthogeriatric care 
showed no significant differences regarding postoperative complications or readmissions compared 
to the traditional care. However, we found significantly higher odds of having postoperative 
complications among patients admitted with a hip fracture compared to other fragility fractures. 
Additionally, our study reveals an increased risk of being readmitted within 30 days for patients with 
postoperative complications. Further studies are recommended. 
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Trial registration: The study was approved by the Danish Data Protection Agency (2008-58-0035) on 
January 28, 2014 and the Danish Health and Medicines Authority (3-3013-612/1) on March 2, 2015. 
Under Danish law, approval from the Regional Scientific Ethical Committees of Southern Denmark 
was not required. 
 
Introduction  
For decades, hip fracture has been the most common fragility fracture among the elderly and a well-
known cause of significant health-related challenges in terms of increased mortality and comorbidity, 
as well as increased health care costs (1, 2). To address these challenges, orthogeriatric care was 
developed as a model of collaboration between geriatricians, orthopaedic surgeons, and an 
interprofessional team of nurses, therapists, and others (3). Orthogeriatric care has been shown to 
decrease the prevalence of postoperative complications (4–9), readmission rates (4, 5, 9), and 
mortality (4, 6, 8, 10–12) in hip fracture patients, as compared to traditional orthopaedic care. The 
majority of these studies were designed as retrospective (6, 7, 9–12) or prospective cohort studies 
with a historical cohort (4, 5), and only one study as a randomized controlled trial (8). 
 
Until recently, orthogeriatric care was predominantly delivered to elderly patients with hip fractures; 
however, fragility fractures in elderly patients may occur in several bones within the appendicular or 
axial skeleton (13). Thus, awareness of orthogeriatric care for patients with various fragility fractures 
is increasing (14, 15).  
 
Only a limited number of investigations of the orthogeriatric care of patients with various fragility 
fractures have been published; we know of two studies of orthogeriatric care for patients with 
various fragility fractures, yet no comparisons to traditional orthopaedic care were performed (16, 
17). Furthermore, one study reported that, compared to conventional care, admission to wards 
where physician consultations and multidisciplinary care conferences were available increased the 
odds of one-year survival after hip or lower extremity injury in elderly patients (18). 
Based on a review of the literature, a panel of experts in hip fracture management has 
recommended that twelve outcome parameters are used in the evaluation of orthogeriatric care—
namely, mortality, length of stay, time to surgery, postoperative complications, readmission rate, 
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mobility, quality of life, pain, activities of daily living, medication use, place of residence, and cost 
(19).  
Postoperative medical complications in older hip fracture patients are common and are known to 
increase the length of stay in hospital and the overall cost of care (20). Furthermore, these 
complications impair the patients’ ability to return to their previous functional status and increase 
mortality (8, 21). 
In order to optimize the care pathway for elderly patients with fragility fractures and to gain more 
knowledge about its effect, we implemented an orthogeriatric care unit to look after these patients.  
The primary objective of our study was to assess the impact of an orthogeriatric intervention on 
postoperative complications in patients admitted due to fragility fractures. We hypothesized that an 
orthogeriatric intervention in patients with fragility fractures would decrease the incidence of in-
hospital postoperative complications. Secondly, we wanted to assess readmission rates. 
 
Materials and methods 
The study concerned a regional hospital with no copayment, serving a mixed rural and urban district 
in Denmark. The hospital provided 24-hour emergency assessment, orthopaedic surgery and internal 
medicine services. It furthermore had an ICU. A new orthogeriatric unit for acute patients of sixty-
five years or older with various fragility fractures was opened on March 1, 2014. From that date, all 
patients were transferred directly to the new orthogeriatric unit after examination in the emergency 
room.  
Intervention 
The orthogeriatric unit was staffed by an interprofessional team consisting of orthopaedic surgeons, 
geriatric specialists, nurses, nursing assistants, physiotherapists, occupational therapists, and 
dieticians collaborating on the treatment and care of patients with fragility fractures. 
Each weekday, an interprofessional conference was conducted, in which treatment, training, nursing 
care, and discharge planning for each patient was discussed. Furthermore, on weekdays, patients 
were assessed in ward rounds, receiving daily physiotherapy training. Patients with severe functional 
challenges were offered training in daily living activities by occupational therapists. Where relevant, 
plans for early discharge were discussed with the patients and their families. For all patients who had 
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previously received municipal home care, a discharge report was sent to the home care service. If 
major changes at home were needed, a video conference between patient, relatives, home care, and 
nurses from the ward was conducted (for further details, see Fact box 1). 
 
Fact box 1. Outline of organizational, training, and care path differences between control and intervention 
groups 
Activities                    Traditional orthopaedic care Orthogeriatric care  
  Patients with  hip fractures 
Patients with other 
fragility fractures 
Patients with hip and 
other fragility fractures  
Interprofessional 
conference  
None None Interprofessional team 
meetings every weekday.  
Ward round The geriatrician attended the 
ward 2 × 1 hour per week, 
reading patient medical records 
and recommending further 
medical examination and 
treatment. The orthopaedic 
consultant was responsible for 
patient treatment. 
The orthopaedic 
consultant had the sole 
responsibility for 
patient treatment 
The geriatrician attended 
the ward every day 
Monday to Friday. The 
geriatrician and 
orthopaedic consultant 
shared responsibility for 
patients. They attended to 
patients according to 
medical importance. 
 
Treatment Routine prescription of calcium 
and vitamin D and fall 
prevention, when relevant 
No routine 
prescriptions 
Systematic prescription of 
calcium and vitamin D and 
fall prevention, when 
relevant. Systematic 
orthostatic blood-pressure 
measurement; routine 
blood tests concerning 
medical status. 
 
Follow-up round None None Follow-up rounds each 
afternoon by the 
geriatrician and 
orthopaedic consultant. 
Follow-up on x-ray, blood 
tests, subacute matters, 
etc.  
 
Training facilities in 
the ward 
None None A dedicated room with 
exercise equipment used 
for group and individual 
training, Monday to Friday 
 
Physiotherapy Individual training and 
evaluating walking aids (mean 
time 140 min per patient per 
admission) 
Individual training and 
evaluating walking aids 
(time not assessed). 
Daily individual training 
and group training and 
evaluating walking aids 
(mean time 250 min per 
hip patient during 
admission). 
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Occupational therapy Assistance requested to evaluate 
the need for daily living aids. 
ADL assistance was offered to 2–
3 patients per week 
No ADL assistance Evaluation of the need for 
daily living and 
occupational therapy 
(ADL) was offered to all 
patients thought able to 
benefit from it (five 
patients per week). 
 
Nutritional therapy Assistance requested to develop  
nutrition plans (five minutes per 
patient) 
No support from 
dieticians 
Attending conferences, 
assessing patients’ 
nutritional status, and 
developing nutrition 
plans. 
 
Discharge planning Early discharge planning. Report 
sent to the municipality for all 
patients with established 
contact. Video conference when 
major changes were needed. 
Early discharge 
planning. Report was 
sent to the 
municipality for all 
patients with 
established contact. 
Video conference 
when major changes 
were needed. 
 
Early discharge planning. 
Report was sent to the 
municipality for all 
patients with established 
contact. Video conference 
when major changes were 
needed. 
Staff training No specific training No specific training A 6 × 3 hour course for 
carers in orthogeriatric 
care and medical 
knowledge including 
sessions on preventing, 
detecting, and treating 
various medical 
complications. 
 
Study design and participants 
A prospective observational cohort study with a retrospective (historical) control was designed.  
The participants were all patients aged 65 years or older admitted to the orthogeriatric unit with a 
fragility fracture during two study periods: September 1, 2013 to January 31, 2014 (the historical 
cohort) and between September 1, 2014 and August 31, 2015 (the orthogeriatric cohort).  
Patients were excluded if the fracture was cancer-related or caused by high-energy trauma, if the 
patient was operated on at another hospital, treated conservatively with no operation, or had been 
readmitted within the last month due to fracture-related complications. 
Fragility fractures were defined as fractures that occurred after minimal trauma, such as falling from 
a standing height or less, or after no identifiable trauma (22). The fragility fractures included were hip 
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fractures, clinical vertebral fractures, and appendicular fractures, with the exception of patients with 
fractures of the skull, face, fingers, hands, feet, toes, or kneecaps, as these fractures were not 
defined as fragility fractures. Hip fractures were identified as DS72, vertebral fractures as DS22 and 
DS32, and appendicular fractures as DS42, DS52, DS821-9, using codes from the International 
Classification of Diseases, version 10 (ICD10). 
Outcome variables 
The primary outcome of interest in our study was postoperative complications, defined as the 
proportion of patients with at least one of the following events;  medical complications (cardiac, 
cerebral, thrombo-embolic, pulmonary, gastro-intestinal complications, urinary tract infection, 
delirium, pressure ulcer and subsequent fracture – new fractures during admission unrelated to the 
first fracture) or surgical complications (surgical site infections and surgical complications in terms of 
luxation) occurring at any time between operation and discharge, as recommended by Liem et al. 
(19). Adverse drug reactions (ADR) and renal complications—i.e., transient or lasting increases in 
serum creatinine levels—were not included, as these cases were inappropriately defined and not 
systematically assessed. Additionally, the number of complications per patient was assessed 
numerically (0, 1 or more).  
We differentiated between preoperative and postoperative complications by the time the 
complication was recognized. A medical complication was defined as a new medical condition or a 
destabilization of a previously stable illness.  
Neither the Confusion Assessment Method (CAM) nor the guideline-specific initiatives of delirium 
management were systematically employed in the prior orthopaedic organization. Therefore, 
delirium was defined as the state of a patient described being delirious in the medical record and 
receiving haloperidol treatment. 
The secondary outcome of interest was readmission—defined as any admission within 30 days from 
discharge.  
Patient and admission-related characteristics 
Patient characteristics included age, gender, marital status, BMI, place of residence, use of walking 
aid (yes/no), mobility before fracture using a mobility score validated for hip fracture patient (the 
Cumulated Ambulation Score (CAS) (23); only collected for hip fracture patients), and comorbidity 
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using Carlson’s Comorbidity Index (CCI). Comorbidity data were weighted according to the Charlson 
protocol and an index score was calculated for each patient (24). 
Characteristics related to admission and operation included type of fracture, number of drugs at the 
time of admission, polypharmacy (defined as 5 or more different medications at admission), and the 
American Society of Anaesthesiologists Physical Status (ASA score) - a grading system from 1 to 6 
used to evaluate patients’ physical state before choosing an anaesthetic. Furthermore, we assessed 
preoperative complications, patient ambulation within 24 hours after operation (yes/no), pain score 
on the second after the operation, mobility at discharge using CAS, time to surgery (TTS), and length 
of stay (LOS). Time to surgery (TTS) was defined as time (hours) from recorded admission time to the 
time anaesthesia began, and length of stay (LOS) was defined as the number of hours for which the 
patient was hospitalized. 
Data sources 
Data on age, gender, place of fall, type of fracture, TTS, and LOS were obtained from the patient 
administrative system, and data on ASA was sourced from the Danish Anaesthesia Database. 
Comorbidity data and data on readmission were collected from a national registry using diagnoses 
listed from all hospital discharges for a period from 1994 until 1 month after current admission (25). 
All remaining variables were collected from medical records.  
Ethics 
The study was approved by the Danish Data Protection Agency (2008-58-0035) and the Danish Health 
and Medicines Authority (3-3013-612/1). Under Danish law, approval from the Regional Scientific 
Ethical Committees of Southern Denmark was not required. 
 
Statistical analysis 
The measurements of postoperative complications and readmission are expressed as proportions, 
and the chi-squared is employed in comparing group results. 
 
Numeric patient and admission-related characteristics are expressed as medians (quartiles) or mean 
values (±SDs) when appropriate; the unpaired Student’s t-test or the Mann–Whitney U-test is used 
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depending on data distribution. When assessing categorical variables, we used proportions and the 
chi-squared test.  
 
Furthermore, postoperative complications are examined using a binary logistic regression model on 
the individual patient level, adjusting for age, gender, and CCI. Subsequently regressions are made 
solely for hip fractures.  
 
A two-sample comparison of proportions with a 1:2 patient ratio was chosen to generate more 
power to detect postoperative complications after implementing the intervention. On the basis of a 
significant 15% difference in postoperative complications in hip fracture patients assigned to 
multidisciplinary geriatric intervention versus the traditional orthopaedic care (8), a sample size of 
183 (in the first period) and 366 (in the second period) hip fracture patients is necessary to detect a 
15% decrease in postoperative complications in the intervention group, setting α at 0.05 and β at 0.9. 
In addition, patients with additional fragility fractures were concurrently included. 
 
All analyses were performed using Stata 13 software (Stata Statistical Software: Release 13, 2013, 
College Station, TX). 
 
Results  
Patient characteristics and characteristics related to admission  
We identified 814 patients eligible for inclusion. In total, 223 patients were excluded on the basis of 
the exclusion criteria or not having been operated on. We thus included 591 patients: 170 in the 
historical cohort and 421 in the orthogeriatric cohort (Figure 1). 
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Figure 1. Flowchart.  
 
 
 
 
 
 
 
 
 
The mean age was 80.2 years (SD 8.4); 77.5% were women, 40.9% were cohabiting, and 79.5% were 
living in their own home. The mean BMI was 23.7 (SD 4.4), and 46.9% of the participants used 
walking aids. Polypharmacy occurred in 61.9% of the patients. A total of 66.8% of the participants 
were admitted due to hip fracture (DS72), 6.4% due to humerus fracture (DS42), 21.2% due to radius 
fracture (DS52), and 5.6% due to tibia fracture (DS821-9). At admission, the patients had a mean CCI 
of 1.6 (SD 2.0), and a mean ASA-score of 2.5 (SD 0.7); the hip fracture patients at admission had a 
mean CAS of 4.8 (SD 1.8). Preoperative complications were found in 9.4% of participants, and in 2.4% 
with pneumonia and in 4.4% with urinary tract infection. In total, 88.3% of the hip fracture patients 
were ambulated within 24 hours. The mean time to surgery was 26.2 hours (SD 25.33) and the mean 
length of stay was 153.9 hours (SD 92.1), slightly over 6 days.  
The two cohorts were significantly different with regard to marital status, as a larger proportion in 
the historical cohort was living alone (67.3% vs 55.6%, p = 0.01). Furthermore, a significantly larger 
proportion of patients in the orthogeriatric cohort used walking aids at time of admission (34.7% vs 
51.8%, p = 0.001) and had a better CAS before admission (6 vs 6, p < 0.001) and at discharge; CAS 
thus decreased from admission to discharge in both cohorts. Furthermore, CCI was lower in the 
orthogeriatric cohort than in the historical group (1 vs. 1; p = 0.05). 
  
Eligible for inclusion 
(n = 814) 
Study population 
(n = 591) 
Study population 
(n = 421) 
Historical cohort 
(n = 170) 
Excluded (n = 223) 
   Operated at another hospital (n = 21) 
   Pathological fracture (n = 9) 
   Traumatic fracture (n = 34) 
   Readmission (n = 25) 
   Not operated (n = 134) 
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Table 1. Patient characteristics and characteristics related to admission  
Patient characteristics Historical  cohort 
Orthogeriatric 
cohort          P 
   (n = 170)  (n = 421)   
Age, median (p25-p75) 81 (73-81) 80 (73-80) 0.31 
Female 78.2 77.2 0.78 
Marital status, % (n = 540) 
      Widow/living alone 67.3 55.6 0.01* 
   Married/cohabiting 32.7 44.4  
Place of residence, % (n = 560) 
  
 
   Nursing home  13.2 15.3 0.40 
   Sheltered housing 7.8 5.1  
   Own home 79.0 79.6  
BMI, median (p25-p75) (n = 439) 23 (20-26) 23.2 (21-26) 0.44 
Prefracture health status  
 
 
   Use of walking aid, % (n = 437) 34.7 51.8 0.001* 
   CAS, median (p25-p75) (n = 330, hip fracture) 6 (2-6) 6 (5-6)  < 0.001*  
   Carlson Comorbidity Index, median (p25-p75) 1 (0-2) 1 (0-2)  0.05*  
Characteristics related to admission       
Type of fracture, % 
  
 
   Hip fracture (DS72), (n = 395) 68.8 66.0 0.51   
   Appendicular fracture (n = 196) 31.2 34.0  
      Clavicular, humeral (DS42) 5.9 6.5  
      Radius, ulna, colles (DS52) 25.3 19.5  
      Tibia, malleolus (DS82) NA 7.8  
Medication at admission 
  
 
   Polypharmacy (> 5 drugs) % 62.9 61.5 0.75 
   Medication at admission, median (p25-p75) 6 (3-9) 6 (3-9) 0.64 
ASA-score, median (p25-p75) (n = 585) 3 (2-3) 3 (2-3) 0.50 
   Score 1, % 7.8 5.3 0.32 
   Score 2, % 39.5 42.1 
    Score 3, % 48.5 44.5 
    Score 4, % 4.2 7.9 
    Score 6, % NA 0.2 
 Preoperative complications, % (n = 587) 8.2 9.8  0.55 
Ambulation within 24 hours after surgery, %  
     Hip fracture, (n = 360) 91.3 87.2 0.27 
Pain on day 2 after surgery, %  (n = 322) 
      NRS 0 8.0 10.8 0.30 
   NRS 1–3 35.0 42.8 
    NRS 4–6 49.0 38.3 
    NRS 7–10 8.0 8.1 
 Discharge CAS, median (p25-p75) (n = 339, hip fracture) 2 (1-5) 3 (2-5) 0.007* 
Time to surgery, median (p25-p75) 18.2 (11.4-25.2) 20.5 (13.0-31.0)   0.01* 
   Hip fracture  17.8 (9.8-23.2) 19.4 (12.4-25.3) 0.06 
   Appendicular fracture 20.3 (14.1-36.0) 24.7(13.7-46.8) 0.12 
Length of stay, hours median (p25-p75) 141.6 (66.7-201.3) 145.7 (82.0-212.4) 0.14 
   Hip fracture  167.3(126.8-225.3) 168.0(119.2-231.5) 0.80 
   Appendicular fracture 64.1 (41.9-96.1) 91.0 (51.8-157.8)  0.002* 
*statistical significant 
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The overall time to surgery was significantly longer in the orthogeriatric cohort (18.2 vs 20.5 hours, p 
= 0.01). In both cohorts, time to surgery was nearly 2-5 hours longer in patients with appendicular 
fractures compared to those with hip fractures. The length of stay remained unchanged in the total 
orthogeriatric cohort (141.6 vs 145.7 hours, p = 0.14); yet was significantly prolonged among those 
with appendicular fractures (64.1 vs. 91.0 hours, p = 0.002) (Table 1). 
Postoperative complications 
We found no significant differences between the cohorts with regard to the proportion of 
participants experiencing complications (24.5% versus 28.3%, p = 0.36). Hence, medical 
complications occurred in 23.3% versus 27.1% of the study participants, respectively (p = 0.36). The 
most common medical complications were urinary tract infection and pneumonia; pneumonia was 
higher in the orthogeriatric cohort (p = 0.03). A total of 72.8% of all patients did not experience any 
complications, with 20.1% experiencing one and 7.1% two complications; there were still no 
differences between the two cohorts (Table 2). 
When adjusted for age, gender, and comorbidity, the odds of postoperative complication increased 
numerically in the orthogeriatric cohort, compared to the historic cohort, from 1.21 (CI: 0.80 to 1.83) 
to 1.35 (CI: 0.88 to 2.08); the results nonetheless remained insignificant (p = 0.17).  
When comparing postoperative complications solely among hip fracture patients in the two cohorts, 
differences remained insignificant (33.9 % vs. 37.7 %, p = 0.48).  
Once regressions were performed between patients with hip fractures and those with appendicular 
fractures, with both cohorts collapsed, the odds of having postoperative complications as a hip 
fracture patient were 5.99 times greater than for patients with appendicular fracture (p < 0.001); by 
adjusting for age, gender, and CCI, the odds ratio was reduced to 4.45 (p < 0.001). Patients with hip 
fractures were older (82 vs 75 years, p < 0.002), had a higher CCI (1 vs 1, p < 0.002), and more were 
men (27.9% vs 11.7%, p < 0.001) than in the case of patients with appendicular fractures. 
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Table 2. Postoperative complications (%) 
  
 Historical cohort Orthogeriatric cohort P   (n = 170) (n = 421)   
Overall complications (n = 577) 24.5 28.3 0.36 
    Medical complications (n = 577) 23.3 27.1  0.36 
   Delirium (n = 585) 3.0 5.5 0.19 
   Urinary tract infection (n = 585) 11.9 11.0 0.76 
   Pulmonary complications (n = 585) 8.3 14.1 0.05* 
     Pneumonia 7.1 13.7 0.03* 
     Exacerbation of COPD^ 1.2 1.2 0.99 
   Cardiac complications 4.8 4.3 0.81 
     Arrhythmia 3.6 4.1 0.78 
     Congestive heart failure 0 0.7 0.27 
     Myocardial infarction 1.2 0.7 0.57 
   Cerebral complications 0 0.2 0.52 
   Thromboembolic complications 1.2 0.5 0.34 
     Deep vein thrombosis 0.6 0.5 0.86 
     Pulmonary embolism 0.6 0.24 0.5 
   Gastrointestinal (GI) complications 0 1.9 0.07 
     Ileus 0 0.5 0.37 
     Gastrointestinal bleeding 0 1.7 0.09 
   Pressure ulcer (n = 577) 0 0 
    Subsequent fracture 0.6 0.5 0.86  
    Surgical complication (n = 585) 1.2 1.7 0.66 
   Surgical site infection 0.6 1.2 0.51 
   Surgical complication 1.2 0.7 0.58 
    Complications per patient (n = 577) 
        = 0 75.4 71.7 0.36 
     = 1 19.8 20.2 
      > 2  4.8 8.1 
     Readmission (n = 75) 14.1 12.1 0.5 
     Hip fracture (n = 65) 17.9 15.8 0.6 
^COPD = Chronic Obstructive Pulmonary Disease    
  *statistical significant  
Patients with complications were more likely to be older (84.0 vs 78.5, p < 0.001), male (29.9 vs 20.0, 
p = 0.02), with a hip fracture (89.2 vs 57.9, p < 0.001), with a higher CCI (1 vs 1, p = 0.02), and to have 
an ASA score of 3–4 (63.9 vs 48.3, p = 0.004) compared to patients without complications (Table 3). 
Additionally, patients with complications had longer stays in hospital (206.6 vs 117.5 hours, p < 
0.001) (Table 3).  
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Table 3. Patient characteristics without and with postoperative complications  
 
Patients without 
postoperative 
complications 
Patients with 
postoperative 
complications 
P 
  (n = 420) (n = 157)   
Age, median (p25-p75) 78.5 (72-85) 84 (79-89)  < 0.001* 
Male, % 20.0 29.9      0.02* 
Type of fracture, % 
  
 
   Hip fracture (DS72) 57.9 89.2  < 0.001* 
   Appendicular fracture  42.1 10.8 
 Prefracture health status 
      Use of walking aid, % 41.4 59.9  < 0.001* 
   Carlson Comorbidity Index, median (p25-p75) 1 (0-2) 1 (0-3)     0.007* 
ASA-score, median (p25-p75) (n = 571) 2 (2-3) 3 (2-3)  < 0.001* 
   Score 1–2, % 51.4 36.1     0.004* 
   Score 3–4, % 48.3 63.9 
    Score 5–6, % 0.3 0 
 Length of stay, hours median (p25-p75) 117.5 (65.4-173.7) 206.6 (147.3-265.3)  < 0.001* 
Readmission  9.5 22.3  < 0.001* 
*statistical significant 
Readmission 
Taking into account the readmissions within 30 days after discharge, we found no significant 
difference in the historical cohort vs the orthogeriatric cohort (14.1% vs 12.1%, p = 0.5) (Table 2). 
Furthermore, we found no significant difference when analysing readmissions for hip fracture 
patients exclusively (17.9% vs 15.8%, p = 0.6) (Table 2). 
With both cohorts collapsed, 65 out of 75 readmissions occurred in patients with hip fractures (Table 
2). Diagnosis at readmission varied in severity; the most common causes of readmission were 
respiratory difficulties (n = 13; pneumonia and COPD), other causes (n = 12; fatigue, dizziness, pain, 
and syncope), complications to surgery (surgical (n = 4), haemorrhagic (n = 4), and infection (n = 2)), 
circulatory problems (n = 9; myocardial infarction, tachycardia, heart failure, and apoplexy), infection 
(n = 8; sepsis and bacterial infection), and anaemia (n = 4).  
In the collapsed study population, patients with complications during admission had a higher risk of 
readmission within 30 days than did patients who had not experienced complications during 
admission (22.3% vs 9.5%; p < 0.001) (Table 3).  
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Discussion 
This study investigated the effect of an orthogeriatric intervention in patients of 65 years or older 
who were admitted with a fragility fracture and operated on at a Danish regional hospital.  
We found no significant differences in the proportion of patients with postoperative complications 
when comparing orthogeriatric care to the traditional care. A slight increase was nevertheless found 
in the orthogeriatric cohort, which could be explained by the greater focus of geriatricians on 
diagnosing and treating medical diseases, as mentioned by other researchers (11).  
Our postoperative complication rate of 33.9% in the historical hip fracture cohort was distinctly 
lower than those reported in other studies (4, 6–9, 11); in other studies, complication rates in units 
without orthogeriatric care varied from 46.3% to 71%. However, a wide range of different 
complications have been reported, as there has been no consensus regarding the definition, 
classification, or assessment of complications (26). On closer examination, postoperative 
complications were measured differently regarding 1) their number (varying from 8 to 16), 2) 
whether they were solely medical, or included all complications, and 3) their type; this makes it 
challenging to compare results in terms of proportions.  
Finding no significant differences in postoperative complications between the two cohorts, we 
hypothesized that the effect of orthogeriatric care would appear as a decrease in the proportion of 
long-term readmissions (30 days). However, we found no significant differences in readmission rates 
when comparing orthogeriatric care to traditional care. The literature seems to reveal inconsistency 
in the study of readmission rates; two prospective observational studies with retrospective 
(historical) control cohorts found significant decreases in such rates (4, 5), while several studies 
found no significant differences (6, 9, 27, 28); the time lapse before assessing readmission rates 
varied from 30 days (5, 6, 28) to 12 months (27). Valid comparison of readmission rates was also 
hindered by variation as to the data sources. Some studies thus included readmission data from all 
wards in the hospital while other studies included only the orthogeriatric ward.    
We found the main reason for readmission within 30 days to be medical complications. One study of 
hip fracture patients differentiated among causes of readmissions within 30 days: 1.8% were surgical 
complications and 8.5% were medical complications (29). This distribution supports our findings on 
medical complications being the main cause.  
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Furthermore, we found an association between postoperative complications and readmission within 
30 days. No similar association was reported in earlier studies investigating both postoperative 
complications and readmissions. Some studies report a significant decrease in postoperative 
complications comparing traditional care to orthogeriatric care, yet readmission rates were 
insignificant (6, 9); other studies (4, 5) found a significant decrease in both postoperative 
complications and readmissions. Thus, the overall changes in postoperative complications were not 
always associated with changes in readmissions.  
With both cohorts collapsed, we also found the risk of postoperative complications to be 4.5 times 
higher in patients admitted due to a hip fracture compared to those with an appendicular fracture, 
adjusted for age, gender, and CCI. To our knowledge, no other researchers have reported similar 
results. 
Moreover, with both cohorts collapsed, we found that patients with postoperative complications 
were most likely to be older, male, with more comorbidities, and to have ASA scores of 3–4 in 
comparison with patients without complications—corroborating other studies showing that 
postoperative complications are more common in patients who are older (6, 21), male (21), with ASA 
scores of 3–4 (30, 31), and with high comorbidity levels (3, 21, 32). 
Several studies support our findings of pneumonia and urinary tract infection as the most common 
complications when admitted with hip fractures (5, 7, 9, 16, 21, 30, 31). Additionally, delirium has 
been reported as a common complication, though the proportion of patients with delirium varied 
from 5.9% to 39%, respectively (4, 5, 7). Our data concerning delirium were lower and presumably 
underestimated; the data on delirium were not consistently reported and, in the historical cohort in 
particular, the focus on delirium was less.  
We additionally found a significantly prolonged length of stay among patients with postoperative 
complications, compared to patients without complications. These results were also found in other 
studies (20, 33). 
Patients admitted with fragility fractures form a heterogeneous group with many different types of 
fractures, different comorbidity levels, and different levels of functional ability. Some are mentally 
and physically fit and still work, some are chronically ill and have reduced functional levels. Our data 
on all fragility fractures were collapsed and the means were calculated, giving a very general 
approach. However, we have provided restricted analyses for hip fracture patients in order to relate 
our results to a well-known group of patients and to be able to compare results between patients 
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with hip fractures and those with appendicular fractures. Our results did not change when we 
analysed the subgroup of hip fracture patients.  
Since 1999, all orthopaedic surgery departments in Denmark have worked according to a national 
Reference Programme for hip patients. The programme includes recommendations on time to 
surgery, early mobilization, clarifying ambulation status before fracture and at discharge, nutritional 
status, initiating in-hospital osteoporosis treatment, and fall prevention, in order to increase quality 
of care. Comparing the results of our study to the quality of care recommendations for hip fracture 
patients in Denmark, the mean time to surgery was below the recommended 24 hours, and 
ambulation within 24 hours of the operation occurred in about 90% of all hip patients, indicating a 
good quality of care in our setting, both before and after implementing orthogeriatric care.  
Patient characteristics in the two cohorts were comparable, although patients from the 
orthogeriatric cohort had a significantly higher CCI, higher CAS, higher use of walking aids, and were 
more likely to be cohabiting.  
Strengths and limitations 
In examining postoperative complications, we did not distinguish between minor and major 
complications, and neither did we take into account the severity of complications. However, we have 
categorized complications as preoperative or postoperative and accounted for complications, as 
recommended (19). However, ADR and renal complications are underrepresented, as these cases 
were inappropriately defined and not systematically documented in the records. 
Calculating a sample size on the basis of a 2005 article that expected a 15% decrease in postoperative 
complications retrospectively was not realistic; detecting a significant change of 15% from our 
initially low complication rate of 24.5% was next to impossible.  
Conclusion 
In older patients admitted with fragility fractures, our model of orthogeriatric care showed no 
significant differences regarding postoperative complications or readmissions, compared to 
traditional care. We did, however, find significantly higher odds of postoperative complications 
among patients admitted with a hip fracture compared to other fragility fractures. Additionally, our 
study reveals an increased risk of being readmitted within 30 day for patients with postoperative 
complications.  
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Our results contribute to the knowledge of the impact of orthogeriatric care in older patients with 
various types of fragility fractures. 
Further studies on specific subgroups of fractures, as well studies on other relevant outcomes such as 
mortality, are recommended. 
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ABSTRACT
Patients’ experiences and satisfaction should be incorporated when quality of healthcare is assessed as patients offer key
insights into the quality of care and treatment. Over a period of 12 months, 236 elderly patients (+65 years) with hip fracture,
vertebral fracture or other appendicular fractures were questioned concerning their satisfaction and experience of admission to an
orthogeriatric unit. Research nurses questioned the patients using an electronic questionnaire. Our survey documents a high level
of satisfaction with the clinical elements of orthogeriatric care. On average 80% of the patients felt respected by professionals all
or most of the time; 72% felt confident at discharge. Equally large groups preferred very much, little or no involvement; and 74%
of the patients preferred family involvement. In total, 64% felt the extent of their own involvement in care and treatment had been
appropriate, while 52% felt this was the case for family involvement. Some patients reported no experience of training or ward
rounds taking place, no opportunity to speak with a physician when needed, and receiving no information about waiting time.
Our results contribute to the limited knowledge concerning the satisfaction and experiences of orthogeriatric in-hospital patients.
Key Words: Orthogeriatric care, Patient satisfaction, Patient reported experience measurement, Survey
1. INTRODUCTION
Patients’ experiences and satisfaction should be incorporated
when quality of healthcare is assessed.[1] Patients’ unique
experiences enable them to offer key insights into the qual-
ity of care and treatment, specifically concerning the way
treatment, processes or interactions are perceived.[2]
Research shows that patient satisfaction present a highly op-
timistic picture, whereas detailed questions about specific
aspects of patient experiences are likely to be more useful
for monitoring quality in care.[3] Questions assessing patient
experience are directed more towards a particular service,
hospital episode or clinician and respondents are asked to
report whether or not certain processes or events occurred.[4]
Generally recognised, the concept of patient satisfaction has
an array of interpretations and lacks clarity. Donabedian[5]
argue that satisfaction is based on personal relationships
within healthcare systems and healthcare outcomes. Thus,
themes about satisfaction with treatment provided, interpro-
fessional processes including respect, information received
and experienced participation are relevant.[6]
Furthermore, there is a growing body of qualitative and quan-
titative studies on elderly patients’ preferences in relation
to different aspects of care experience. Elderly hospitalised
patients wish to be involved in the discharge planning.[7]
However their preferences and capacity for participation
in hospital admission and discharge seem to vary consid-
∗Correspondence: Charlotte Abrahamsen; Email: charlotte.s.abrahamsen@rsyd.dk; Address: Department of Orthopaedic Surgery, Kolding Hospital,
6000 Kolding, Denmark.
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erably[8] and to some extend frail elderly patients think of
participation as good communication and information and
not necessarily as participating in decisions on medical treat-
ments.[9] Moreover, relatives appear to be an important ad-
vocate to the elderly patients in providing practical support
both during admission and discharge.[8]
This paper is, to our knowledge, the first to report a study
of orthogeriatric care from a patient perspective. The aim
was to investigate patient satisfaction and patient-reported
experiences in an orthogeriatric unit.
2. METHOD
2.1 Design
The study was designed as a cross-sectional questionnaire
survey. Data were collected between September 2014 and
September 2015 in a regional hospital with no co-payment
serving a mixed rural and urban district in Denmark.
2.2 Respondents and data collection
The study was carried out in an orthogeriatric unit in which
all acute patients of 65 years or older with fragility fracture
were admitted.
Fragility fractures were defined as fractures occurring after
minimal trauma, such as falling from a standing height or
less, or after no identifiable trauma.[10]
All patients admitted to this orthogeriatric unit were assessed
for eligibility to our study by a research nurse prior to dis-
charge. Patients were excluded on the following grounds:
surgery elsewhere; transferred to another department or hos-
pital after surgery; discharged during weekends, holidays or
within 24 hours of admission; no command of Danish; or
death during the data collection period. Also patients suffer-
ing from mental or physical conditions precluding meaning-
ful response were excluded.
Patients were contacted on the day of discharge or the day
before, yet no contact during weekends and holidays. Due to
the age and frailty of the population, research nurses ques-
tioned the patients using an electronic questionnaire accessi-
ble from an iPad device.[11] The questioning was performed
by four experienced research nurses who had received train-
ing to ensure uniformity in procedure, approach, and motiva-
tion of the patients. To avoid bias they were asked to dress in
their own clothes and introduce themselves as “interviewers”.
Patient data regarding fracture type, age, gender, time to
surgery (hours) and length of stay (hours) were furthermore
obtained from the hospital’s patient administration system.
2.3 Orthogeriatric care
At the emergency room all acutely admitted patients were
examined by an orthopaedic surgeon and transferred to the
orthogeriatric unit for care and treatment.
The orthogeriatric unit was staffed with an interprofessional
team of orthopaedic surgeons, geriatric specialists, nurses,
nursing assistants, physiotherapists, occupational therapists
and dietitians collaborating on the treatment of elderly pa-
tients with a fragility fracture in addition to chronic or other
diseases and with functional disabilities.
Each weekday, an interprofessional conference was con-
ducted in which treatment, training, nursing care and dis-
charge planning for each patient was discussed. The patients
were assessed in ward rounds by an orthopaedic surgeon
or a geriatric specialist. Nurses and nursing assistants were
responsible for nursing and the collaboration with relatives
and municipalities. All patients received daily physiother-
apy training, while those with severe functional challenges
were offered training in daily living activities by occupa-
tional therapists. Where relevant, plans for early discharge
were discussed with the family. For all patients who had
previously received municipal home care, a discharge report
was sent. If major changes were needed, video conferences
were conducted.
2.4 Questionnaire
Our questionnaire was inspired by both the generic seven-
item Short Assessment of Patient Satisfaction Survey (SAPS)
developed and validated by Hawthorne et al.[6] and a Danish
satisfaction survey developed and validated for orthopaedic
patients.[12] The SAPS scale is based on a theoretical model
covering all dimensions known to contribute to patient satis-
faction.[6] The original Danish questionnaire covers the sub-
themes availability, information, medical ability, nursing abil-
ity, planning of care path, and physical environment. It was
developed for and validated in orthopaedic patients above the
age of 18.[12] Ten items from this questionnaire were added
to the SAPS questions. Eight questions concerning thera-
pists’ competence, interprofessional collaboration, patient
and family involvement and confidence at discharge were
added to reflect the interprofessional orthogeriatric model
and the frailty of the patient population. We furthermore
asked them about training specified in details as: rise and sit
on the bedside, get out of bed, gait training, training in the
bathroom, workout on stairs and group exercise.
The 25-item questionnaire was face validated and pilot tested
in a three-step procedure involving 15 representative patients.
This prompted the removal of six redundant items and fur-
thermore accommodated the patients’ wish for a less compre-
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hensive questionnaire. Minor adjustments were subsequently
made to improve comprehensibility and relevance, thus a
19-item questionnaire was used in the study.
The relevance of each question was furthermore assessed by
an expert group of eight professionals (therapists, physicians
and nurses) working in the orthogeriatric unit. On a 1-4 point
scale, 1 indicated items deemed irrelevant, 4 highly relevant
items. The mean scores for the 19 items were 3.1–4.0 (see
Table 1).
Table 1. Assessment of item relevance (Score 1-4; 1 indicating item is irrelevant and 4 highly relevant)
 
 
Item 
number 
Healthcare professionals Number of profe- 
ssionals scoring ≥ 3 Mean A  B C D E F G H 
1 4 4 4 3 1 3 4 2 6 3.1 
2 4 4 4 4 4 4 4 4 8 4 
3 4 3 4 4 4 4 4 4 8 3.9 
4 4 4 4 4 4 1 4 4 7 3.6 
5 4 3 4 3 4 3 4 3 8 3.5 
6 4 4 4 4 4 3 4 3 8 3.8 
7 3 3 4 4 4 3 4 3 8 3.5 
8 4 3 4 4 4 3 4 4 8 3.8 
9 3 3 4 4 4 3 4 3 8 3.5 
10 4 2 4 4 4 4 4 4 7 3.8 
11 3 4 4 4 1 4 4 3 7 3.4 
12 4 3 4 3 1 4 4 4 7 3.4 
13 4 4 4 3 3 4 4 2 7 3.5 
14 4 4 4 3 2 4 4 2 6 3.4 
15 4 4 4 3 4 4 4 3 8 3.8 
16 4 4 4 3 4 4 4 3 8 3.8 
17 4 4 4 3 4 4 4 3 8 3.8 
18 4 4 4 3 4 4 4 4 8 3.9 
19 4 4 4 3 4 - 4 4 7* 3.9* 
*1 missing answer 
 
We furthermore evaluated the consistency of our question-
naire using Cronbach’s alpha; the full-scale alpha was 0.7;
when analysed case-wise, the alpha ranged between 0.68 and
0.71.
Response options concerning satisfaction (9 items) were
presented on a 4-point Likert scale with the options very
satisfied, satisfied, dissatisfied, very dissatisfied, don’t know
and (where relevant) an option to indicate that the respon-
dent had no experience of the issue. Eliciting responses on
perceived respect, the options were presented on a 5-point
Likert scale with the options all the time, most of the time,
half the time, some of the time, at no time and don’t know.
To questions concerning preferences for the degree of in-
volvement, the response options were yes, very much, yes, to
some extent, no, not at all, don’t know or not relevant. The
perceived degree of involvement was indicated by either too
much, appropriate, too little, don’t know or, for questions
on family involvement not relevant. Finally, the response
options for question on confidence at discharge were very
confident, confident, unconfident or very unconfident. All 19
questions required a response.
2.5 Ethics
Oral and written information of the survey was given to all
participants just before the questioning. According to Dan-
ish law, response to the questions was considered indication
of voluntary consent to participation. Patient information
included information on anonymity, confidentiality and the
possibility to withdraw at any time without consequences.
The study was approved by the Danish Data Protection
Agency (2008-58-0035), the Danish Health and Medicines
Authority (3-3013-612/1); no approval from the Regional
Scientific Ethical Committees of Southern Denmark was
required.
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2.6 Analysis
The questionnaire data were merged with data from the ad-
ministration system using the patients’ Danish social security
number. Only matching data from both sources were in-
cluded in the final analyses.
Responses concerning satisfaction were dichotomized, col-
lapsing very satisfied and satisfied and dissatisfied and very
dissatisfied into two groups. Responses regarding perceived
respect were coded as either all or most of the time or nearly
half the time or less. Responses regarding discharge were
coded as either positive responses or negative responses.
Questionnaire data and categorical patient characteristics
were expressed as proportions and analysed by, chi-squared
test. Numeric patient characteristics were expressed in means
and compared using Kruskal–Wallis tests with p < .05 as sig-
nificance level.
Furthermore, confidence at discharge was explored in rela-
tion to age and length of stay by using Student’s t-test and in
relation to gender by using chi-squared test.
In order to test the internal consistency of our questionnaire
we performed a full scale Cronbach’s Alpha.
All analyses were performed using Stata 13 software (Stata-
Corp. 2013. Stata Statistical Software: Release 13. College
Station, TX: StataCorp. LP).
3. RESULTS
Of the 306 elderly patients included in the study, 236 com-
pleted the questionnaire, equivalent to a response rate of
77.1% (see Figure 1).
Mean age 78.8 years (SD 8.3); mean length of stay 157.2
hours (SD 88.5); mean time to surgery 29.4 hours (28.3);
females 78.0% (see Table 2).
Figure 1. Flowchart
Table 2. Respondent demographics
 
 
  
Hip  Vertebral Other fragility  
Total 
fracture fracture fractures 
Participants (%) 120 (50.9) 26 (11.0) 90 (38.1) 236 (100) 
Female (%) 84 (70.0) 23 (88.5) 77 (85.6) 184 (78.0)^ 
Mean age (years, SD) 80.2 (8.3) 80.1 (7.7) 76.6 (7.9) 78.8 (8.3)^ 
Mean length of stay (hours, SD) 190.8 (76.3) 140.7 (66.7) 117.3 (92.0) 157.2 (88.5)^ 
Mean time to surgery (hours, SD) 23.6 (21.4) 29.0* 37.7 (34.6) 29.4 (28.3)**^ 
* 1 of whom underwent surgery; thus SD = 0. ** 195 of whom underwent surgery. ^ significant difference between patient groups (< .01) 
 
3.1 Waiting times, information and staff accessibility
(Q1, Q2, Q4, Q5 and Q6)
The questions concerning waiting time from admission to
surgery were irrelevant for those 14.4% of the patients who
did not require surgery; 22.8% experienced no waiting time,
while 6.6% reported that no information on waiting time
had been given. In total, 69.5% indicated satisfaction with
waiting times from admission to surgery; 53% satisfaction
with information about waiting time (see Table 3). We found
no correlations between satisfaction with waiting time and
time to surgery.
Of all respondents, no less than 30.9% stated they had no ex-
perience of ward rounds, while 58.1% expressed satisfaction
with the ward rounds (see Table 3).
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Table 3. Patient experience and patient satisfaction (n = 236)
 
 
Waiting time, information and staff accessibility 
Very satisfied 
or satisfied 
Dissatisfied or 
very dissatisfied  
Don’t  
know 
No 
experience  
1 
How satisfied were you with the waiting time from 
admission to surgery?   
164 (69.5) 28 (11.9) 
 
10 (4.2) 34 (14.4)* 
2 
How satisfied were you with information about reasons 
for waiting time in general? 
125 (53.0) 26 (11.0) 
 
15 (6.4) 70 (29.6)** 
5 How satisfied were you with ward rounds? 137 (58.1) 12 (5.1) 14 (5.9) 73 (30.9) 
6 
How satisfied were you with the possibility of talking to a 
physician when needed?  
70 (29.7) 11 (4.7) 
 
70 (29.7) 85 (36.0) 
4 
How satisfied were you in general with information from 
physicians? 
180 (76.3) 12 (5.1) 
 
15 (6.4) 29 (12.2) 
Treatment, care and training 
Very satisfied 
or satisfied 
Dissatisfied or 
very dissatisfied  
Don’t    
know 
No 
experience  
3 How satisfied were you with treatment by physicians? 216 (91.5) 7 (3.0) 9 (3.8) 4 (1.7) 
8 How satisfied were you with nursing and care? 217 (91.9) 16 (6.8) 3 (1.3) 
10 How satisfied were you with training?  173 (73.3) 9 (3.8) 11 (4.7) 43 (18.2) 
12 
How satisfied were you with staff collaboration on your 
treatment? 
165 (69.9) 11 (4.7) 
 
60 (25.4) 
 
Respect 
All or most  Nearly half the  
 
Don’t  Not  
of the time time or less know relevant 
7 
How much of the time did you feel respected by the 
physicians?  
179 (75.8) 15 (6.4) 
 
42 (17.8) 
 
9 
How much of the time did you feel respected by the 
nursing staff?  
209 (88.6) 24 (10.2) 
 
3 (1.2) 
 
11 
How much of the time did you feel respected by the 
therapists?  
175 (74.1) 12 (5.1) 
 
49 (20.8) 
 
Patient and family preference for involvement 
Yes,  Yes, No,  Don’t  Not  
very much to some extent not at all know relevant 
13 Do you wish to be involved regarding treatment options? 75 (31.8) 50 (21.2) 81 (34.3) 30 (12.7) 
15 
Do you think that your family should be involved during 
your admission? 
111 (47.0) 64 (27.1) 17 (7.2) 5 (2.1) 39 (16.5) 
Perceived involvement of patient and family Too much Appropriately Too little 
Don’t  Not  
know relevant 
14 To what extent were you involved regarding treatment? 2 (0.8) 150 (63.6) 16 (6.8) 68 (28.8) 
16 
To what extent was your family involved regarding care 
and treatment?  
1 (0.4) 123 (52.1) 10 (4.2) 27 (11.5) 75 (31.8) 
17 
To what extent was your family involved regarding 
discharge? 
0 (0) 114 (48.3) 10 (4.2) 40 (17.0) 72 (30.5) 
Discharge 
Very  
Confident Unconfident  
Very 
unconfident  confident 
18 How confident do you feel about discharge? 64 (27.1) 105 (44.5) 49 (20.8) 18 (7.6) 
19 What makes you feel unconfident (n=67)? Yes  
      Transportation to home  14 (20.9) 
      Health situation 41 (61.2) 
      Functional ability 56 (83.6) 
      Medication 10 (14.9) 
      Doubts about sufficient home help 39 (58.2) 
        Practical issues  27 (40.3)         
* No surgery, **6.8% no information and 22.8% no waiting time in general 
 
When asked about their satisfaction with opportunities to
talk to a physician when they had needed this, 29.7% of the
patients reported satisfaction, 29.7% (sic) responded don’t
know and 36.0% had no experience of meeting a physician
when they had needed it. However, 76.3% expressed satisfac-
tion with the information they had received from physicians
(see Table 3).
Clinical elements of orthogeriatric care: Treatment, training,
care and staff collaboration. (Q3, Q 8, Q10 and Q12) Satis-
faction with physicians’ treatment were reported by 91.5%;
satisfaction with nursing and care by 91.9%; 73.3% were
satisfied with the training and 69.9% with the collaboration
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on their treatment. However, 18.2% of the respondents indi-
cated that they had no experience of training; while 25.4%
responded don’t know when asked about staff collaboration
(see Table 3).
3.2 Respect (Q7, Q9 and Q11)
Of all responders, 74.1%, 75.8% and 88.6% felt respected
all or most of the time by therapists, physicians or nursing
staff, respectively. The nursing staff had made 10.2% feel
respected nearly half the time or less. Almost 18% and 21%
expressed no opinion concerning perceived respect from
physicians and therapists, respectively (see Table 3).
3.3 Patient and family involvement (Q13-Q17)
The respondents were asked about their preferences and per-
ceptions concerning involvement in decisions on treatment.
Overall, 53% of them expressed a wish for extensive or
moderate involvement, 34.3% wanted no involvement, while
12.7% expressed no opinion (see Table 3). One hundred
and fifty respondents (63.6%) found they had been involved
to an appropriate degree; 28.8% expressed no opinion. Of
the first group, there were respondents expressing extensive,
moderate or no involvement. Analysis of the association
between the preference for high patient involvement and age
by groups (65-74 years [ref]; 75-84 years; above 85 years)
showed decreasing OR values with increasing age (OR 0.66;
p = .2; OR 0.39; p = .008) indicating that preference for high
patient involvement decreased with age.
When asked about preferences regarding family involvement
during their admission, 175 respondents (74.1%) expressed
a wish for extensive or moderate involvement, while 16.5%
responded that the question was not relevant. Eliciting the
patients’ perceptions of family involvement in decisions on
care and treatment options, 52.1% found that the degree of
involvement had been appropriate; 31.8% indicated that the
question was not relevant. Furthermore, 48.3% of the patients
stated that family involvement in connection with discharge
had been appropriate, while 4.2% felt the involvement had
been inadequate. The question was deemed irrelevant by
30.5% (see Table 3).
3.4 Discharge (Q18-Q19)
Overall, 71.6% of the respondents felt confident about dis-
charge, while 20.8% reported feeling unconfident and 7.6%
that they felt very unconfident. Of the 67 respondents who
indicated a lack of confidence, 83.6% expressed concern
about their functional ability, 61.2% about their health, 58.2%
about sufficient help in the home, and 40.3% about practi-
cal issues. Medication and transportation to their home was
indicated as the cause of concern by 14.9% and 20.9%, re-
spectively (see Table 3). Fifty patients (74.6%) reported 2-4
reasons each for feeling unconfident at discharge, ten patients
reported no more than one reason and seven reported 5-6
reasons.
Further analysis revealed no association between patients’
gender and confidence at discharge. However, a comparison
of patients feeling very confident or confident with patients
feeling unconfident or very unconfident showed a significant
difference of 2.6 years in mean age (78.1 vs. 80.7 years; p =
.02); the lack of confidence was thus found to increase with
respondents’ age. The length of stay was found to correlate
inversely with confidence; while the mean length of stay for
patients indicating confidence was 143.9 hours, those who
indicated a lack of confidence had stayed for a mean of 191.0
hours (p < .001), a difference of 47.1 hours.
3.5 Dropout analysis
The study population covered 306 patients, of who 70 de-
clined participation citing tiredness or lack of energy. Overall,
non-responders’ mean age was 79.7 years; mean length of
stay was 177.0 hours; mean time to surgery was 28.6 hours;
80% were female; 45.7% had been admitted with hip fracture,
17.1% with vertebral fracture and 37.2% with other fractures.
No significant differences were found when comparing the
results for non-responders with those for responders (data
not shown).
4. DISCUSSION
Generally, the patients indicated that they were very satisfied
with the clinical elements of the stay in the orthogeriatric unit
(treatment, training and care), with staff accessibility, infor-
mation and with waiting times when they occurred. As such
high ratings in relation to patient satisfaction are frequently
found,[13] what learning can be gleaned from a survey such
as this would likely come from the examination of evidence
of patients’ dissatisfaction and their experience that they had
not received elements of care.[14]
Eighteen percent of the patients stated that they had received
no training, while 29%, 31% and 36%, respectively stated
they had no experience of ward rounds, had not spoken with
a physician when needed or had received no information
about delays. As we do not know the underlying reasons for
these findings, further qualitative studies are needed. Yet, a
possible explanation for missing ward rounds could be that
the ward rounds have changed over years; from a tail of
professionals to a single person arriving at the patient for a
brief moment. Thus, elderly patients may not recognise ward
rounds as they were. Also some physicians do not introduce
themselves thoroughly by name and profession or mention
the specific purpose of meeting. Thus, responses to the lack
of experiencing ward rounds could reflect insufficient knowl-
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edge of person or setting. To accommodate these findings,
initiatives to improve patient communication and awareness
on ward rounds and training can be initiated with the inten-
tion to increase patient satisfaction and experience. In total,
74%, 76% and 89% of the patients had felt respected all or
most of the time by therapists, physicians and nursing staff,
respectively.
Furthermore, 64% felt they had been involved to an appropri-
ate degree, with equally large groups preferring very much,
little, and no involvement (don’t know: 29%). To our knowl-
edge, no studies concerning patient involvement in elderly
patients in orthopaedic surgery settings have previously been
conducted. However, a meta-analysis from 2010 found that
61% of patients with a cancer diagnosis had experienced ap-
propriate involvement in decisions on treatment; again with
an equal distribution among groups.[15] This could indicate
that patient involvement in general varies and that healthcare
professionals and patients need to balance expectations.
Seventy-four percent of the patients preferred involvement
of family; 52% and 48% had experienced appropriate family
involvement in treatment and discharge, respectively. The
question was found irrelevant by 30% of the patients; indicat-
ing not having any family or not needing them to participate.
Our results concerning perception of an appropriate degree
of family involvement are lower than the results gained from
a study conducted in five Danish emergency departments;
65.2% of the patients stated their family had been involved
appropriately.[16] The difference in appropriate family in-
volvement experienced could be explained by the missing
response category (not relevant). Yet, also here expectations
need to be balanced. In the same study, 79% of the respon-
dents stated confidence at discharge from the emergency
department.[16] This mirrors our finding of 72% feeling
confident at discharge. However, the fact that we excluded
patients discharged during weekends could imply a bias, as
their confidence may have been lower. When the patients in
our study expressed a lack of confidence, they were typically
concerned about their functional ability. Concerns about
health, sufficient help in the home and other practical issues
were also voiced. Patients lacking confidence furthermore
tended to be older and having longer admissions; this leads
us to believe that our patients are among the most fragile
persons living in their own home.
Strengths and limitations
Although the differences in care pathways and lengths of stay
between the three diagnostic groups speak for the relevance
of analysis, our sample size did not permit this.
A review examining patient satisfaction after total knee and
hip arthroplasty has outlined possible determinants and com-
ponents affecting satisfaction.[17] Comorbidity, disappointed
expectations, pain and severity of disease were some of the
determinants that had a negative effect on satisfaction. Fur-
thermore anaesthetic and postoperative complications are
relevant components. As we have no data for most of these
relevant factors, we are unable to account for the possible
impact on our results. Age, which is known to correlate with
satisfaction, may, however, have affected our satisfaction
results positively.
Of our study population, 164 patients (35%) were not eligible
for inclusion, primarily due to poor health, discharge within
24 hours, death or transfer. They were significantly older
(mean 82.3 years; p < .001) than the included patients and
their stays significantly shorter, (mean 135.7 hours; p = .003).
Hip fracture was the most frequent cause of admission among
the excluded group, with 71.3%; 6.7% had suffered vertebral
fractures; other fragility fractures accounted for 22%. This
supports our perception that we reached the fittest section
of the study population. Of the 306 included patients, 236
(78.8%) responded to the questionnaire whereas 70 declined
because of tiredness, exhaustion or poor mood. Responders’
and non-responders’ age, time to surgery, and length of stay
showed no significant differences.
In orthopaedic research, the majority of studies of patient
satisfaction have concerned patients undergoing elective
surgery, or they have compared two different treatments, with
VAS scores being the typical outcome measure. None of the
available satisfaction instruments are designed or validated
for surgical practice.[18] Although improved patient satisfac-
tion is a major goal of orthogeriatric co-management.[19]
The 19-item questionnaire was based on two validated ques-
tionnaires, it was face validated and pilot tested and sub-
sequently tested for content validity by experts. We found
this context-relevant questionnaire sufficiently sensitive to
identify anticipated nuances of satisfaction and experience.
By developing a short and specific questionnaire, we sought
to raise the response rate and give respondents opportunity
to express dissatisfaction with specific elements of care.
Because of the frail elderly population and the wish for a high
response rate, we questioned the patients using an electronic
questionnaire, as it is the least burdensome method.[11] The
training of the research nurses aimed at minimizing variation
in the questioning, reduce the possibility of social desirability
bias and improve reliability.[11]
To achieve high response rates and cause minimal incon-
venience we chose to conduct the questioning immediately
before discharge. Although it is generally agreed that the
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time of administration of patient satisfaction questionnaires
influences satisfaction ratings, there is no consensus on its
precise effect. Yet responses obtained “on the spot” tend to
be more positive than in their home after discharge.[14, 20]
These findings are based on a local Danish context and cul-
ture; however the questionnaire can be recommended for use
in other orthogeriatric units.
5. CONCLUSION
Our study demonstrates high patient satisfaction ratings con-
cerning the clinical elements of the provided orthogeriatric
care. The proportion of patients feeling respected and feel-
ing confident at discharge was high. The distribution of
patients according to their preferred degree of involvement
(very much, little or no involvement) was even; yet, the ma-
jority of the patients preferred that their family was involved.
Our findings indicate room for improvement; for example
that a number of patients reported no experience of training
or ward rounds, or been offered information about waiting
time. Some felt a need for better access to physicians. As
the experiences underlying the patients’ responses are poorly
understood, further in-depth exploration is relevant.
Our results add to the limited body of knowledge on patient
satisfaction and patient experience of admission to orthogeri-
atric wards.
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An assessment of readiness for change can set the stage for the implementation by providing information
regarding staff members' beliefs and attitudes prior to an organizational change.
We conducted a cross-sectional survey to assess readiness for change (N ¼ 113 employees) in a
hospital on the verge of implementing an interprofessional, co-managed orthogeriatric unit. Staff
members from three departments with roles related to orthogeriatric patients were invited to answer a
web-based questionnaire.
Our survey demonstrates that health care professionals are conﬁdent that interprofessional collabo-
ration will be promoted by the implementation of orthogeriatric care. We found they were knowl-
edgeable about the proposed orthogeriatric collaboration model and ready to engage in its
implementation. Their concerns pertained to various practical aspects; those voiced by the nursing staff
related to work strain and the work-related interests of their professional group whereas the physicians'
reservations concentrated on the planning of the change.
The exploration of readiness for organizational change among health care professionals offers man-
agers an understanding of their motivations and concerns and provides a useful tool for the planning and
implementation of a new interprofessional collaboration model.
© 2016 Elsevier Ltd. All rights reserved.
1. Introduction
It is well attested that interprofessional collaboration can
strengthen health care systems and improve health outcomes
(Holland et al., 2005; Ellis et al., 2011). More speciﬁcally, a growing
body of evidence shows improved clinical outcomes when pro-
fessionals collaborate to deliver orthogeriatric care compared to
traditional orthopaedic regimes (Fisher et al., 2006; Taraldsen et al.,
2014; Prestmo et al., 2015; Vidan et al., 2005). Several authors have
documented reduced rates of mortality (Vidan et al., 2005; Fisher
et al., 2006; Friedman et al., 2008; Adunsky et al., 2011) and read-
mission for elderly patients with hip fracture (Folbert et al., 2012).
In the light of the beneﬁcial patient outcomes and improved
quality, many hospital managers are considering a change from
traditional specialized orthopaedic care to an orthogeriatric inter-
professional care model. However, for organizational changes to
succeed, staff members must be ready (Weiner, 2009; Hamilton
et al., 2010). Assessment of staff members' readiness for change
gives insight into their beliefs and attitudes regarding the extent to
which the change is needed and the organization's capacity to
successfully undertake this change (Armenakis et al., 1993). Such
assessment can serve as a management tool for the planning and
implementation of changes (Devereaux et al., 2006).
Nevertheless, the examination of readiness for change in
healthcare is a relatively new discipline (Attieh et al., 2013; Gale
and Schaffer, 2009). The aim of this study was to assess readiness
for change among staff members prior to the launch of an ortho-
geriatric unit.
2. Method
2.1. Design
The study was designed as a cross-sectional questionnaire sur-
vey and was conducted between one and two months prior to the
launch of an orthogeriatric unit in the surgery department of a
Danish general district hospital. The data were collected
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2.2. Respondents
All health care professionals who were considered to have a
professional relationship with orthogeriatric patients in terms of
treatment or administration were included. They were physicians,
nurses, nursing assistants, physiotherapists, occupational thera-
pists, secretaries, dieticians and managers from the departments of
medicine, orthopaedic surgery and therapy. An e-mail linked to a
web-based questionnaire was sent out. Reminder e-mails were
dispatched to non-responders after two weeks and after one
month.
2.3. Intervention
On 1 March 2014, a 12-bed orthogeriatric unit for acute patients
of sixty-ﬁve years or older with fragility fractures was opened in the
surgery department. The initiative to re-organize treatment was
taken by a geriatric consultant and an orthopaedic surgeon. Sup-
ported by the department managers an interprofessional expert
panel consisting of the two initiators, departmental sisters from
medical- and orthopaedic ward, departmental physiotherapist, two
employees responsible for quality, one specialist nurse and one PhD
student was established. Over six months the expert panel met 6
times in order to develop a co-managed, interprofessional collab-
oration model for orthogeriatric care. To meet the panel's recom-
mendations for collaboration new structures, task distribution and
acceptance of shared responsibility for treatment were required.
The orthogeriatric care model involves orthopaedic surgeons,
geriatric specialists, nurses, nursing assistants, physiotherapists,
occupational therapists and dietitians working closely together to
manage the care of elderly patients with comorbidities, chronic
deceases, functional disabilities and a newly sustained fragility
fracture. The different professions work together to negotiate and
agree how to solve complex care problems and provide services.
Each weekday an interprofessional conference is held to discuss
treatment, training, nursing care and discharge planning in relation
to all orthogeriatric patients. At the conference, led by the
departmental sister, all professionals contribute to solving patient
problems and challenges. The patients are assessed daily by an
orthopaedic surgeon and geriatric specialists. Physiotherapy and
training in daily living activities are substantially increased
compared to the regime in the former orthopaedic unit (i.e., mean
times 140 min v 250 min per patient admission). Dieticians advise
the clinical staff on nutritional issues although they have no direct
contact with patients. The nursing staff was trained in the pre-
vention, detection and treatment of relevant medical complications
and dieticians advised the clinical staff on nutritional issues.
2.4. Questionnaire
Our questionnaire was based on Kristensen and Nohr's validated
questionnaire to assess readiness for change among Danish health
care staff (Epj-Observatoriet, 2004, Kristensen and Nohr, 2000). The
authors were inspired by Lorenzi's theory of change management
and readiness in health care systems (Lorenzi and Riley, 2000) which
focuses on hardware, software and what they term as peopleware in
relation to the implementation of informatics systems (Lorenzi and
Riley, 1995). According to Lorenzi and Riley (2003) the overall aim
is to secure the involvement of staff in organizational change.
The 52 items in Kristensen and Nohr's questionnaire (Kristensen
and Nohr, 2000) covered four subthemes: 1) knowledge and un-
derstanding, 2) need for change, 3) readiness for change and 4)
planning of change. Further development of the questionnaire was
undertaken and ﬁnally reduced to 32 questions (Hostgaard and
Nohr, 2004). We adjusted our questionnaire by altering the spe-
ciﬁc name of the organizational change; Orthogeriatric care. We
thus omitted seven questions concerning communication strate-
gies, computer knowledge, job loss in relation to computerization
and the need for implementing the informatics system. Minor ad-
justments were made after face validation and pilot testing
involving a representative group of nine professionals from a
similar orthogeriatric unit at another hospital in the region.
Our questionnaire contained six items assessing background
information: place of employment, employment year, age, gender,
profession and year of graduation and 25 items covering four
subthemes: 1) knowledge and understanding (6 items), 2) need for
change (3 items), 3) readiness for change (10 items) and 4) planning
of change (6 items). In subthemes 2e4 the response options were
presented on a 5-point Likert scale from “fully agree” to “fully
disagree” with a “don't know” option, whereas the response op-
tions varied in subtheme 1.
2.5. Analyses
The data on professional background were collapsed into four
groups: 1) physicians (consultants and registrars), 2) nursing staff
(nurses and nursing assistants), 3) therapists (physiotherapists and
occupational therapists) and 4) a small group of secretaries, di-
eticians and managers without patient contact.
All responses to subtheme 2e4 items were coded binarily with
“fully agree” and “partially agree” collapsed into one group and the
remaining response options collapsed into another. Only fully
completed questionnaire forms were included. Results are given in
proportions. Where relevant, chi-square and KruskaleWallis tests
were performed with p < 0.05 as signiﬁcance level. All analyses
were performed using Stata 13 software (StataCorp. 2013. Stata
Statistical Software: Release 13. College Station, TX: StataCorp. LP).
Table 1
Respondent characteristics.
Department Medicine Orthopaedic surgery Therapy Total
n (%) n (%) n (%) n (%)
Respondents 28 (25) 70 (62) 15 (13) 113 (100)
Physicians 13 (46) 16 (23) 0 29 (26)
Nurses 11 (39) 39 (56) 0 50 (44)
Therapists 1 (4) 2 (3) 12 (80) 15 (13)
Othersa 3 (11) 13 (18) 3 (20) 19 (17)
Female 22 (79) 54 (77) 12 (80) 88 (77.9)
Mean age in years (SD) 41.7 (10.9) 46.3 (10.4) 44.3 (9.5) 44.9 (10.5)
Mean seniority (SD) 16.2 (11.9) 19.9 (10.3) 17.7 (9.2) 18.7 (10.6)
Mean duration of employment (SD) 6.1 (4.9) 9.7 (6.5) 13.1 (7.9) 9.3 (6.7)
a Dieticians, managers, secretaries and others.
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3. Results
Fully completedquestionnaireswere returnedby113 respondents
(50.7%); the response rate among physicians was 49.2% and 51.2% for
the other groups. Six only partially completed questionnaires were
omitted. The respondents' mean age was 44.9 years (SD 10.5); mean
seniority since graduationwas 18.7 years (SD 10.6); mean duration of
employment in the current department was 9.3 years (SD 6.7); 77.9%
were female, with only minor differences between departments;
details are shown in Table 1. Table 2 covers the results of the four
professional groups' responses by subtheme and item.
In response to the question about the purpose of implementing
orthogeriatric care (OC), the majority in all professional groups
ticked the option “improved quality in patient treatment” (91.2%),
“improved patient-perceived quality” (68.1%), “improved organi-
zation of clinical pathways” (77%) or “improved interdisciplinary
collaboration” (77.9%). A few respondents deemed the purpose to
be “achievement of cost savings” (10.6%) or “reassignment of tasks”
(21.2%). Overall, 77.9% of the respondents indicated that they had
either “excellent knowledge” or “some knowledge” of orthogeri-
atric care. For the nursing staff, this number was signiﬁcantly lower
(60%; p ¼ 0.001). Furthermore, 87.6% expressed their “full support”
or “support” to the creation of the orthogeriatric unit and 71.7%
stated that it would “signiﬁcantly promote the interdisciplinary
approach” of their department.
In eliciting the respondents' readiness for change, we found that
88.5% indicated a belief that OCwouldmatch the hospital's need for
change and that it would furthermore have a positive effect on
patient-perceived quality (88.5%) and clinical quality (81.4%),
whereas 54.9% stated that “substantial aspects of my work will be
improved”. When asked to indicate their perception of threats to
their professional, work-related interests, 72.6% fully or partially
agreed that none existed. However, the nursing staff expressed
signiﬁcantly stronger concern (58%; p ¼ 0.009). In the same group,
expectations of a positive effect on the working environment were
weaker than the average, 59.3%. Overall, 63.7% fully agreed or
partially agreed that their professional group was motivated to go
ahead with the work related to OC, although there was signiﬁcant
variation between professional groups, with the lowest score
among nursing staff (p ¼ 0.04). Asked about their experiences with
earlier change processes, 74.3% fully or partially agreed that they
were positive, with signiﬁcantly lower scores among physicians
(51.7%; p ¼ 0.005). Full or partial agreement was indicated by 59.3%
that the staff would become involved in the change process and by
46.9% that the department would provide adequate training. In
total, 44.2% of the respondents stated that an appropriate amount
of time would be given for implementation, with a signiﬁcantly
lower score among physicians (27.6%; p ¼ 0.05). A signiﬁcantly
higher proportion of the nursing staff (36.0%) expressed concern
about the strain of implementing OC (p ¼ 0.003).
Table 2
Responses of professional groups, by subtheme and item (in percentages).
Physicians Nursing staff Therapists Others Total
n ¼ 29 n ¼ 50 n ¼ 15 n ¼ 19 n ¼ 113
Knowledge and understanding
I believe that the purpose of my department's implementation of an orthogeriatric unit is to: (multiple response item)
Improve quality in patient treatment 93.1 88.0 86.7 100 91.2
Achieve cost savings 6.9 14.0 20.0 0 10.6
Improve organization of clinical pathway 65.5 80.0 86.7 78.9 77.0
Achieve re-assignments of tasks 20.7 28.0 13.3 10.5 21.2
Improve patient-perceived quality 58.6 74.0 73.3 63.2 68.1
Improve interdisciplinary collaboration 65.5 80.0 86.7 84.2 77.9
Improve professional environment 48.3 38.0 46.7 52.6 44.3
Avoid adverse events 41.4 38.0 40.0 42.1 39.8
Knowledge of orthogeriatric care (excellent knowledge or some knowledge) 100 60.0 80.0 89.5 77.9**
Attitude towards the implementation of orthogeriatric care (fully agree or agree) 89.7 84.0 93.3 89.5 87.6
Promotion of an interdisciplinary approach in your department (will promote signiﬁcantly) 69.0 66.0 73.3 89.5 71.7
Promotion of cross-sectional collaboration with municipality (will promote signiﬁcantly) 44.8 60.0 46.7 52.6 53.1
Need for change (fully agree or partially agree)
Necessary to respond to health authority's vision 75.9 66.0 80.0 73.3 71.7
Major changes in organizational structure 62.1 60.0 66.7 57.9 61.1
Major changes in working processes 69.0 58.0 73.3 68.4 64.6
Readiness for change (fully agree or partially agree)
Orthogeriatric care matches department's need for change 93.1 74.0 80.0 89.5 82.3
Orthogeriatric care matches hospital's need for change 89.7 86.0 100 84.2 88.5
Substantial aspects of my work will beneﬁt 69.0 54.0 46.7 42.1 54.9
No professional, work-related interests are threatened 82.7 58.0 73.3 94.7 72.6*
Positive effect on clinical quality 86.2 72.0 100 84.2 81.4
Positive effect on patient-perceived quality 89.7 86.0 93.3 89.5 88.5
Positive effect on working environment 69.0 46.0 66.7 73.7 59.3
My professional group is motivated to go ahead with the work related to 62.1 52.0 86.7 78.9 63.7*
orthogeriatric care
I'm motivated to go ahead with tasks related to orthogeriatric care 65.5 50.0 60.0 68.4 58.4
Positive experiences with change processes in present workplace 51.7 80.0 73.3 94.7 74.3*
Planning of change (fully agree or partially agree)
Department will provide training 34.5 60.0 46.7 31.6 46.9
Staff will be involved 44.8 60.0 53.3 84.2 59.3
Appropriate amount of time will be available 27.6 44.0 46.7 68.4 44.3*
My participation will support positive working environment 48.3 44.0 33.3 63.2 46.9
Development within my discipline/profession will come to a stop 10.4 8.0 0 0 6.2
Staff will experience implementation of orthogeriatric unit as a serious strain 3.5 36.0 6.7 31.6 23.0*
*p < 0.05.
**p ¼ 0.001.
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To examine the professional groups' readiness for change (10
items), item-scores from 0 to 5 were generated with 5 for the most
positive reaction (“fully agree”), 1 for the most negative reaction
(“fully disagree”) and 0 for the “don't know” option. The means for
this subscale (per person) were calculated by dividing the total
score by the number of included items. As shown in Fig. 1 the
expressed readiness for change varied between professions; me-
dians for the nursing staff was 3.7, therapists 4.0, physicians 4.4 and
other professions 4.3, indicating that physicians and professionals
without patient contact tended to feel more ready for the imple-
mentation than were the nursing staff and therapists (p ¼ 0.1). The
overall median was 3.9.
Examining readiness for change among nursing staff, we found
no signiﬁcant differences between the two departments in which
nurses and nursing assistants worked (p ¼ 0.64; results not show-
n).We also examined the readiness for change between nurses and
nursing assistants. Though we found a difference in the median of
3.8 versus 3.3, no signiﬁcant differences were found (p ¼ 0.84). The
nursing assistants accounted for only 7 of the 50 respondents in the
nursing staff group. As a group, the median for surgeons was 4.5, for
medical practitioners 3.4, indicating that the former group was
more ready for change to OC than were their medical colleagues
(0.0057; Fig. 2). We found no evidence of correlation between age,
seniority, or duration of employment and readiness for change.
3.1. Dropout analysis
The eligible study population in the three departments was 223,
with 25.5% physicians, 44.4% nursing staff, 13.9% therapists and
15.2% dieticians, leaders with staff responsibility, secretaries and
others. Twenty-six per cent worked in the department of medicine,
59.6% in the department of surgery and 14.3% in the therapy
department. Overall, 80.7% were women; the mean age was 44.5
years and the mean duration of employment was 6.6 years.
Comparing respondents (n ¼ 113) to the eligible study population,
response proportions and professions in the three departments
were comparable, as were mean ages and gender distributions. The
respondents had been employed for a longer time than the eligible
study population as a whole, indicating that respondents were
likely to be senior.
4. Discussion
Our cross-sectional study demonstrates readiness among pro-
fessionals to engage in implementing an orthogeriatric collabora-
tion model. Their responses indicated good knowledge of and
strong support for the decision to implement a joint orthogeriatric
unit. In assessing the purpose of the implementation of ortho-
geriatric care, a majority across professions selected improved
quality in patient treatment, improved patient-perceived quality,
improved organization of clinical pathways or improved interdis-
ciplinary collaboration. Seven out of ten also indicated that an
interdisciplinary approach would be promoted. All of the
mentioned factors testify to the staff members’ commitment to the
decision to implement an interprofessional collaboration model.
Although we found an overall high degree of readiness for
change, differences between and within the professional groups
were apparent. Regardless of their departmental afﬁliation, the
nursing staff expressed less readiness for change (median 3.7)
when compared to other professional groups. Their reluctance was
reﬂected, in particular, in responses indicating that they perceived a
threat to their work-related interest and had doubts about the
beneﬁts of the change to substantial aspects of their work. The
nursing staff also scored low on questions concerning expectations
for the working environment and expressed concern about the
strain of implementing OC. In contrast, the physicians showed ev-
idence of a high degree of readiness (median 4.4) but indicated
concern over the planning process, possibly as a result of less than
positive experiences with previous changes. Our ﬁndings are in
contrast to those of Alameddine et al., (2015) in their study of at-
titudes to the implementation of reporting quality and safety in-
dicators. They found that physicians were less ready for change
compared to nursing staff. Our results may indicate that the type
and content of a change are important factors for readiness.
In relation to the planning of the change process, physicians
were less optimistic about the prospect of becoming involved and
whether they would be given enough time and offered adequate
training; indicating their lack of belief in the organization's capacity
to plan the change. The nursing staff expected that the imple-
mentation of OC would place a big strain on their group while they
showed greater conﬁdence that they would become involved in the
planning stage.
Overall, the results indicate the professionals' strong readiness
to change the organization in order to promote new ways of
interprofessional collaboration concerning elderly patients with
fragility fractures. The motivating factors seem to be expectations
of improvement in areas such as patient treatment and patient-
perceived quality, the organization of clinical pathways and inter-
disciplinary collaboration. In the nursing staff, concerns seem to
centre onwork-related interests and work strain. Only about half of
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the physicians could attest to positive experiences with earlier
change processes.
The response rate in our survey (50.7%) was lower than was
hoped for, although mean response rates to mail surveys published
in medical papers between 1996 and 2005 was just 56%, with a
declining trend (Cook et al., 2009). Even though reminder e-mails
were sent out and the managers were to motivate the health care
professionals to respond, it seemed difﬁcult to increase the
response rate. It cannot be ruled out that the selection of the
eligible study population was too wide. The eligible study popula-
tion was suggested by the managers and included both pro-
fessionals who were permanently employed as well as temporary
workers. It thus seems possible that the low response rate could be
due to professionals not feeling closely related to the change and
therefore potentially not interested in responding. From that
perspective, the readiness for change can be assumed to be
correctly estimated. The gender and age distributions of our re-
spondents were similar to those of the entire study population,
although their employment had lasted longer. While some evi-
dence suggests that relatively new recruits to an organization tend
to be more ready for change (Hanpachern et al., 1998), others have
found no correlation between readiness for change and years in
present job (Shah and Shah, 2010; Madsen et al., 2005). The non-
respondents may thus have been more ready for change but the
evidence is not clear at that point.
We used the widely accepted method of asking study partici-
pants to complete a questionnaire to assess organizational readi-
ness for change in a population of health care professionals prior to
the launch of an interprofessional orthogeriatric unit (Holt et al.,
2010; Weiner et al., 2008). Our questionnaire was based on readi-
ness for change theory and developed and validated for use in a
Danish health care setting. To strengthen the content validity of our
questionnaire we performed face validation and pilot testing.
Evaluating the internal consistency of our questionnaire we used
Cronbach's alpha and conﬁrmatory factor analysis (CFA). Cron-
bach's alpha coefﬁcients of each subscale was 1) 0.66 (6 items), 2)
0.71 (3 items), 3) 0.84 (10 items), 4) 0.67 (6 items) and for the total
scale 0.90; indicating questionable to good reliability. The Conﬁr-
matory factor analysis showed factor loadings between 0.34 and
0.79 and the sub-themes concerning 1) knowledge and under-
standing, 3) readiness for change and 4) the planning of the change
correlated with coefﬁcients of 0.8e0.9, whereas the construct val-
idity of 2) the need for change sub-theme appeared to be poor.
Further research is needed to strengthen the validity and reliability
of the results obtained. The surveywas conducted after the decision
to adopt the change had been taken and before the implementation
phase, which is considered the optimal time frame for the assess-
ment of readiness for organizational change (Weiner et al., 2008).
5. Conclusion
Our study demonstrates conﬁdence among health care pro-
fessionals that interprofessional collaboration will be promoted by
the implementation of orthogeriatric care. We found they were
knowledgeable about the proposed orthogeriatric collaboration
model and ready to engage in its implementation. Their concerns
pertained to different practical aspects; those voiced by the nursing
staff related to work strain and the work-related interests of their
professional group whereas the physicians' reservations concen-
trated on the planning of the change.
The exploration of readiness for organizational change among
health care professionals offers managers an understanding of their
motivations and concerns and provides a useful tool in their
planning and implementation of a new interprofessional collabo-
ration model. Further research into the psychometric properties of
our questionnaire is recommended. Our results contribute to the
limited body of research into the implementation of interprofes-
sional collaboration models. Further qualitative studies are needed
for in-depth exploration of the results of this survey. The per-
spectives of each professional group on experiences gained from
work in an orthogeriatric collaboration model also merit
exploration.
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Abstract 
Background: For decades hospitals have been “vertically” organized, with the risk that specialization 
leads to fragmented and one-sided views of patient care and treatment that may cause poor 
communication and coordination of care and treatment. Two years after the introduction of an 
orthogeriatric unit for elderly patients admitted with fragility fractures, we studied the involved 
healthcare professionals’ perspectives and experiences with working in an interprofessional 
organization. 
Methods: We performed four focus groups interviews with 19 healthcare workers representing 
different professions. The interviews were analysed using systematic text condensation (STC). 
Results: Three themes were identified: 1) A patient-centred approach, 2) An opportunity for 
professional growth and 3) The benefits of interprofessional collaboration. The interviewees 
emphasized in particular the systematic and frequent face-to-face communication enabled by the 
interprofessional team meetings as essential to their feeling of enhanced collegial solidarity. All 
groups expressed their respect for other groups’ competences and their vital contributions to good 
orthogeriatric care. However, collaboration was challenged by the groups’ divergent views of the 
patients and of the relevance of the information given in the weekly meetings. Heavy workloads 
were also mentioned. The opportunity for professional growth was also felt to be imperilled by some 
professionals.  
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Conclusions: All participants indicated their view that the orthogeriatric organization had improved 
the quality of care and treatment. Furthermore, good communication, mutual respect for other 
professional competences and shared goals were found to have enhanced interprofessional 
collaboration and improved the sense of having a shared mission. However, differences in 
approaches and expectations continued to challenge the orthogeriatric model after two years. 
Neither did all professionals find orthogeriatric care professionally challenging. 
Trial registration 
The study was approved by the Danish Data Protection Agency (2008-58-0035) on January 28th 2014 
and by the Head of Department of Orthopaedic Surgery. According to Danish law, approval from the 
Regional Scientific Ethical Committees of Southern Denmark was not required. 
Background 
For decades, hospitals have been organized vertically with each department functioning as an 
independent unit or “silo”, with the risk that specialization leads to fragmented and one-sided views 
of patient care and treatment [1]. Communication and coordination of patient care among the 
specialties have been found lacking [2]. Poor interprofessional collaboration may have negative 
effects on the delivery of health services and patient care [3]. Lately, initiatives such as the 
implementation of case management and integrated care pathways have proliferated in the attempt 
to diminish the gap between health specialties and professionals and to ensure quality in patient 
treatment and patient-perceived quality [4, 5].  
The introduction of orthogeriatric care aims at improving quality in patient care for elderly patients 
admitted with fragility fractures. Treatment and care have traditionally been led and conducted by 
orthopaedic surgeons while consultation with geriatricians occurred only on an ad hoc basis. In 
contrast, orthogeriatric care is an interprofessional collaboration model in which geriatricians and 
orthopaedic surgeons work together supported by a team of nurses, nursing assistants, 
physiotherapists, occupational therapists and others [6].  
While previous studies of orthogeriatric care models have found improved collaboration among 
health professionals, challenges have also been documented. An interview study involving 48 
healthcare professionals evaluated interprofessional collaboration in discharge planning for patients 
admitted with a fractured neck of femur found little indication of enhanced interprofessional 
relationships and communication. In particular, the absence of goal-setting among interprofessional 
teams appeared to continue to challenge progress [7]. In another study, 16 clinical leaders from 
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different disciplines participated in facilitated action meetings aiming at exploring collaborative 
approaches to the implementation of person-centred hip fracture care [8]. Christie et al. found that 
individuals, teams and management entertained essentially different expectations of goals and 
outcomes of the patient pathway. They also found that the professionals identified more strongly 
with their “own” group than with their interprofessional colleagues, thus retaining their individual 
professional identities. Overall, the findings indicate that 1) care continued to be delivered by distinct 
“service units”, 2) the professions worked independently of each other and 3) communication was 
insufficient; thus contributing to fragmented treatment and care. However, the introduction of 
facilitated action meetings was found to enhance communication by developing a patient-centred 
approach, shared values and overall understanding of the necessity of professionals’ different 
competences [8].  
The aim of our study was to describe healthcare professionals’ views on and experiences with 
working in an interprofessional orthogeriatric unit. The study was conducted two years after the unit 
had been established.  
Method  
We used focus groups to explore the healthcare professionals’ views on and experiences with 
working in an interprofessional orthogeriatric unit.  
Our objective was to obtain data in a forum allowing the participants to deliberate on their own 
position in the context of the views of others, as recommended by Patton [9]. Focus groups are 
considered highly effective method for qualitative data collection for the exploration of attitudes and 
experiences among groups of people with potentially conflicting interests [10]. 
Setting  
The orthogeriatric unit for acute elderly patients admitted with fragility fractures was opened on 1 
March, 2014, as a section of an orthopaedic surgery department at a regional hospital serving a 
mixed urban and rural district.  
While staffing was essentially unchanged, the structures and processes guiding interprofessional 
collaboration were changed. Tasks were distributed in a new way and an agreement on shared 
responsibility for treatment signed by all staff.  
 122 
 
The new structures and processes meant that nurses and nursing assistants were no longer 
dedicated to specific patient groups or categories. For the physiotherapists, their new schedules gave 
them several full days in the unit as opposed to earlier when they would visit several wards during 
the day. The single occupational therapist’s affiliation was extended to a half day weekly. The 
orthopaedic surgeons’ duties changed in that their brief and intermittent appearances on the ward 
were supplanted by regular attendance every morning for approximately three hours, corresponding 
to the geriatricians’ presence. In the earlier regime, a single geriatrician would visit the department 
twice a week for 30 minutes to suggest medical treatment to be implemented by the orthopaedic 
surgeons.  
Every weekday interprofessional team meetings were held in which all professions at work on the 
day were represented to secure shared goals and optimal treatment. The meetings usually lasted 
about 20 minutes. They were followed by meetings in smaller interprofessional groups for the 
coordination of patient care.  
Sampling and participants 
Purposive convenience sampling was used for recruitment to the focus groups to ensure a varied and 
broad representation of perspectives on working in interprofessional teams [9]. Experience with the 
former organization was also taken into account. Because the nursing staff had experienced a high 
turnover after the implementation of the orthogeriatric unit, nurses who had left the ward were also 
invited to participate in the study.  
Invitations were sent by email to 28 employees – seven therapists, seven nurses (three of whom had 
left), two nursing assistants, four geriatricians and eight orthopaedic surgeons. Five were unable to 
participate and four (one physiotherapist, one geriatrician and two surgeons) did not respond to the 
invitation. Of the 19 participants recruited, fifteen were women, four were men. Their ages varied 
between 27 and 63 years of age (mean 42.3 years); seniority at current place of work varied between 
two and 20 years (mean 7.9 years).  
Four focus group interviews were conducted approximately two years after the implementation of 
the orthogeriatric unit. They took place at the hospital during day shifts. The composition of groups 
appears below: 
Focus group 1: Three physiotherapists and one occupational therapist (therapist 
group) 
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Focus group 2: Four nurses and two nursing assistants (care group) 
Focus group 3: Three nurses (former employees)  
Focus group 4: Two geriatricians and four orthopaedic surgeons (physicians)  
The focus group meetings were attended by the interviewer (first author CA) and a moderator (a 
clinical physiotherapist). Both were well known by all participants. 
The 45-60-minute long meetings were audio-recorded. Immediately after the interviews the 
moderator and the interviewer prepared notes. The interviews were transcribed verbatim. The 
interviewees were not invited to comment on the transcripts. 
 
Interview guide 
The focus group interviews followed a thematic guide (Table 1) developed on the basis of health care 
professionals’ responses to a questionnaire on readiness for working in an orthogeriatric unit [11] 
and on CA’s observations in the unit. 
As our ambition was to elucidate the participants’ attitudes as well as their experiences after the 
interprofessional orthogeriatric unit had been established for two years, our questions were rooted 
in an understanding of orthogeriatrics as both a clinical discipline and a collaboration model (Table 1)
  
Table 1. Thematic interview guide 
Research themes 
 Views on orthogeriatric care 
 Experiences with interprofessional collaboration in orthogeriatric care 
 Experiences with clinical aspects of orthogeriatric care 
 
Analysis 
The focus group interviews were analysed using systematic text condensation (STC), as developed 
and described by Malterud [12]. A review of each interview was first conducted to form a general 
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impression of the text and to identify preliminary themes. After re-reading the material, the texts 
were analysed according to meaning units, which were subsequently coded. In the third step, each 
code group was condensed for further abstraction and final reconceptualization.  
Ethics 
The participants received an invitation by email from the first author giving details and explaining the 
purpose of the focus group interview. They were further informed that the interview was 
confidential, that participation was voluntary and that they could withdraw at any time without 
consequences.  
The processing of the collected data ensured that no individual could be identified. All quotations 
were ascribed to the professional affiliation of the source. Participation in a focus group was 
considered informed consent.  
 
Findings 
Across all four focus groups the participants agreed that the patients had benefitted from the 
introduction of orthogeriatric care and treatment. The reasons given were that all issues relevant for 
the patients’ condition and well-being are addressed, and that services are delivered in close 
collaboration among relevant healthcare professionals, community care and the family.  
Three major themes emerged during the analysis: 1) A patient-centred approach, 2) An opportunity 
for professional growth and 3) Benefits of interprofessional collaboration. Below, the three themes 
are elucidated and illustrated by quotations. 
A patient-centred approach 
How do professionals refer to the patient? 
In the focus group discussions, the geriatricians and the care group in particular focused on the 
patients, who were frequently referred to and mentioned as the key element in their work and 
routines.  
Why are we here? Is the point that I can perform my nursing job – or do things start 
with the patient (…) I think it starts with the patient (...). (Nurse 6) 
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In contrast, the therapists and the orthopaedic surgeons rarely mentioned the patients and merely 
did so in relation to the services provided. 
The care group stressed the fact that patient pathways had become individualized and that the focus 
on patients’ various needs and problems had increased. This had meant that nurses now saw the 
individual patient as someone with varying and individual needs rather than, for example, “a knee-
replacement patient”.  
[W]e take care of the whole patient, not just a small part (…). (Nurse 6) 
The new collaboration model thus seemed to encourage the nurses to take a more holistic and 
patient-centred approach.  
A similar approach was expressed by the geriatricians. They referred to the patients as individuals, 
rather than just a fracture. In fact, one used imagery to describe her sense of expectation.  
Each patient is like a riddle, like a gift you want to open and uncover. [Let’s find out] 
what their real problem is, so we can find the best solution (…). (Geriatrician 1) 
By referring to “the real problem”, the geriatricians pointed to the underlying condition causing the 
fracture. In their view, if the root problem was not addressed, patients were merely treated 
symptomatically, or “fracture by fracture”. The holistic and patient-centred approach furthermore 
appeared from their emphasis on the importance of meeting the patients’ post-operative challenges 
and from their consideration of the patient’s domestic conditions and social network. 
Shared views of the patient  
The care group acknowledged the geriatricians’ view of the patient, which they contrasted with that 
of the orthopaedic surgeons.  
Compared to the orthopaedic surgeons, [the geriatricians] see and hear the patient in 
a whole new way. (Nurse 1) 
This is seen as a token of the shared views and approaches among the care group and the 
geriatricians. 
Some of the interviewed orthopaedic surgeons referred to the patients in a more narrow sense in 
that they focused mainly on specific surgical procedures and the fracture that had led to admission. 
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During the interviews, it became evident that some orthopaedic surgeons continued to focus on the 
fracture and to a lesser degree on the person with a fracture.  
 [The patients] are orthopedically fully treated when the operation is over (...) 
(Orthopaedic surgeon 3) 
However, some of the orthopaedic surgeons appeared to have adopted a broader view of the 
patient. 
Taken broadly, the therapists’ approach seemed to reflect that of the orthopaedic surgeons. Some 
therapists appeared to view their patients through the optics of fracture-relevant training exercises 
and their potential for full rehabilitation. They primarily focused on the fracture and training tasks 
rather than on the patients’ needs and wishes. However, some therapist also recognized and spoke 
about the patients in ways that reflected the complexity and variety of needs. 
In general, the groups agreed that the introduction of orthogeriatric care had enhanced the quality of 
treatment.  
An opportunity for professional growth 
The analysis identified the perception of opportunities for professional growth as a recurring theme. 
The different professions’ views on their work in the orthogeriatric unit varied to some extent. 
Some of the nurses indicated that the merger of the two specialties had stimulated their professional 
development and enhanced the opportunity for professional growth by training in different and 
more complex medical issues, learning to react on acute medical conditions and working with 
patients with complex needs.  
I find it challenging – professionally as well as personally. There are lots of problems to 
attend every day (…) It’s a challenging patients group (…) you constantly learn new 
things.” (Nurse 4)  
Orthogeriatric care requires complex clinical observation and evaluation of patients and thus called 
for professional skills development. The same nurses found that working in the orthogeriatric unit 
had given them back their job satisfaction. Their professional pride was clearly evident.  
The geriatricians considered their skills and professional contribution highly relevant for the 
orthogeriatric patients.  
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[I]t really makes sense that when we admit people who have fallen, we start by 
looking for reasons why it happened – and that reason is often medical (…) so our 
contribution is clearly relevant (…). (Geriatrician 1) 
As orthogeriatric patients typically have multiple comorbidities requiring polypharmacy and are at 
high risk for developing postoperative medical complications, the geriatricians found their 
competences fully exploited. 
Among the orthopaedic surgeons some voiced concern that their professionalism was challenged by 
the unit’s strongly medical focus. In terms of surgical skills, they said their competences were used 
appropriately. 
In contrast, the therapists indicated that working only with orthogeriatric patients posed little 
challenge to their professionalism. Despite the diversity of fractures and patients, the daily repertoire 
of training exercises was very restricted. They found that the training of orthogeriatric patients did 
not always deliver sustainable results.  
The work is very monotonous (…). I’d get bored with that group of patients if I had to 
work there every day. (Therapist 1) 
The factors mentioned above led some of the therapists to give voice to a degree of demotivation, 
boredom and lack of professional growth. In their view an organization with few dedicated therapists 
working full-time in the orthogeriatric unit was not conducive to professional development. The 
group missed opportunities for professional discussion and feedback on the choice of exercises, 
motivational work, and indication for specific treatments to complex patients.  
Professional challenges 
However, the focus group interviews also exposed conflicts and disagreement. The majority of nurses 
and nursing assistants found their job very busy and stressful. Their many tasks included a range of 
care acts, clinical testing and medication as well as communication with families and municipal home 
care units, all of which they saw as relevant and essential. Yet, some experienced work overloads 
that forced them to prioritize among their duties, with the result that some tasks tended to be 
ignored.  
[T]hinking back, there are many days you didn’t manage to do all the things you 
wanted to do (…). (Nurse 4) 
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As a consequence, rather than care and treatment being guided by clinical measurements and tests 
results, they became unfinished business on busy days. Some nurses and nursing assistants felt 
inadequate; when their task prioritization or omissions were occasionally commented by colleagues, 
they felt like firefighters without enough water in the tank.  
Some of the nurses who no longer worked in the unit mentioned the heavy workload and the feeling 
of inadequacy as reasons for leaving. Moreover, nurses with long-term employment in the 
department had viewed the reorganization as a welcome opportunity to seek new challenges. A 
snowball effect was also mentioned; the nurses had all experienced the catalysing effect of 
resignations, especially during periods with heavy workloads or constant change in the department.  
Although in general the orthopaedic surgeons recognized the need to offer medical treatment to 
elderly patients with fragility fractures, they mainly considered their responsibilities to be restricted 
to the fracture. In particular, the surgeons seemed challenged by expectations from the care group 
that they offer assessments of geriatric and acute test results and initiating treatment in situations 
where a geriatrician was unavailable. The orthopaedic surgeons admitted to occasional feelings of 
insufficiency and incompetence.  
Although some of the therapists enjoyed working with orthogeriatric patients, the majority 
considered the elderly as “a heavy workload” in that they required much practical help and 
motivation before and during training sessions.  
[I]t is physically and mentally challenging to handle patients you can’t always 
communicate with (…). (Therapist 3) 
The therapists found that the cognitive impairment of some of the patients hindered 
communication, while others were too weak or unwell. They were challenged by the dilemma posed 
by their professional focus on rehabilitating patients to the highest possible level and their patients’ 
poor motivation or capability. In the group, the scarcity of time and the many tasks had occasionally 
created disagreement over the prioritization of patients. Moreover, collaboration with nurses and 
nursing assistants on patients’ rehabilitation potential likewise tended to be strained as the carers 
typically expected more intensive training than the therapists saw as feasible.  
Benefits of interprofessional collaboration  
In all focus groups, it was mentioned that interprofessional collaboration had increased considerably 
after the orthogeriatric unit was established. In particular the systematic and frequent face-to-face 
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communication at the interprofessional team meetings was emphasized as essential to the sense of 
collegial solidarity and interprofessional collaboration.  
The therapists elaborated on the significance of taking an equal and active role in a larger team with 
responsibility for treatment. Their sense that their colleagues in the unit expected them to 
participate in meetings and valued their information on optimal training positions and goals had 
made them feel more respected and integral parts of the team. 
[T]hey listen more and they know they can count on us (...) (Therapist 1) 
[W]hen we see [the patients], they’ve had surgery (…), then there’re medical issues 
and then we come in to train ADL [activities of daily living] and physiotherapy – 
everything carries equal weight (...). (Therapist 3) 
The therapists found the new procedures with face-to-face requests had stimulated their sense of 
ownership and flexibility. The earlier routine with written request had made it easy to treat things 
strictly by the rules, to postpone or even avoid.  
[Before, you] would come [to the unit] for patients signed up for training – you would 
have those three [patients] to see, and then you’d be gone. (Therapist 3) 
Furthermore, the care group and the therapist group found that meeting each other every day had 
improved interprofessional relations and made it easier to ask for advice or lending a helping hand.  
[N]ow you know who to contact. Having informal contacts makes things much easier 
(…). That’s the benefit of working on the same ward. (Therapist 4) 
Different experiences of collaboration 
The focus group discussions of interprofessional collaboration highlighted differences in expectations 
and experiences. The care group indicated that they saw good communication, mutual respect, 
acknowledgement and a shared focus as valuable elements in the interprofessional collaboration. 
They spoke very positively about their collaboration with the physicians and the therapists, which 
they found was characterized by respect and a strong teamwork guided by clear goals. However, as 
in the nurses’ view, the therapists had a weak position in the team, they discussed how to invite the 
therapists to get more involved in the collaboration, especially in the team meetings. 
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I think that nurses and physicians do most of the talking at team meeting and we could 
(…) do more to encourage the therapists (…). (Nurse 6) 
The physicians’ assessment of the teamwork showed that they valued collaboration and were 
respectful of the knowledge, competences and input offered by their interprofessional colleagues. 
“[E]veryone provides input – when the physiotherapists report that the patient can’t 
walk because of their constant pain, the orthopaedic surgeon needs to take care of 
that (…) or the nurses say that the patient is not eating properly (...).” (Geriatrician 2)  
In particular, the geriatricians and the surgeons appreciated the advantages of access to consultation 
with each other in complicated cases.  
The geriatricians emphasized the value of good communication and everyone working towards a 
shared goal; illustrated by a dogsled. 
It shows a physiotherapist, a doctor and a nurse or two buckled up in front of a dog 
sledge carrying a gift [the patient] – we’re all pulling in the same direction. We can all 
bark about the good things we see and hear – that way, it’s easier to reach the same 
destination. (Geriatrician 1)  
  
 
 
 
 
Drawing by Geriatrician 1 
The dog sledge symbolizes a focused, efficient and coherent care pathway in which all healthcare 
professionals pull together towards the same goal. If someone takes another direction or does not 
contribute his fair share, the sledge will slow up or start wobbling, with the result that the care 
pathway is challenged and possibly retarded.  
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However, not all orthopaedic surgeons saw the relevance of all the information from their 
collaborators, which they found unnecessary for their decisions on the appropriate surgical 
treatment. 
It’s not relevant for a surgeon to know whether home care is ready or not, or whether 
a bed has been requested or walking aids are in place (...). (Orthopaedic surgeon 3)  
When their opinion on interprofessional collaboration was elicited, the therapists emphasized the 
value of continuous communication, a respectful attitude, a readiness for listening to one another, 
and improved knowledge of the other professionals’ tasks. While acknowledging the importance of 
interprofessional collaboration, they considered it as practically restricted to the interprofessional 
team meetings. The therapists also indicated that their benefit from the meetings were minimal as 
they deemed some of the information irrelevant for them. Although collaboration with the care 
group was viewed as positive, some therapists found that they were met with unrealistic 
expectations about the time and tasks that therapists could dedicate to the unit. They were placed in 
a dilemma arising from the poor match of expectations from, on the one hand, their 
interprofessional colleagues and, on the other hand, their professional colleagues and manager. 
These reservations notwithstanding, all therapists recognized the great advantage of a concerted 
effort on treatment and found that task coordination and continuity had improved.  
 
Discussion 
All the professionals interviewed for our study agreed that the reorganization of orthogeriatric care 
had improved quality in the treatment of elderly patients admitted with fragility fractures as the new 
organization addresses all relevant issues for the patients’ condition and well-being. The 
reorganization furthermore supported the healthcare professionals’ interprofessional collaboration 
towards common goals; as a staff member illustrated by drawing a dogsled with everyone pulling in 
the same direction.  
Collaboration among the professions appears to have been strongly stimulated by the introduction of 
the orthogeriatric unit. In particular, the frequent face-to-face communication enabled by the new 
structure was considered essential for the increased sense of collegial solidarity and respect. 
Corresponding with the findings of Christie et al., we found that the daily meetings with the purpose 
of improving the patient journey and creating shared understandings and goals enhanced 
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interprofessional collaboration. Whereas Christie et al. introduced a participatory process by inviting 
the healthcare professionals to participate in meetings over a limited period of time outside work 
settings [8], in the unit under study here the process aimed to establish a collaborative framework 
directly connected with patient care and treatment. It appears that whereas frequent meetings can 
improve interprofessional collaboration and the patient care pathway, in themselves they do not 
ensure improvement if shared goal-setting is absent [7]. 
A number of other positive elements in the changes reflected the sense of community as illustrated 
for example by the therapists’ experience that their increased presence had led to better 
appreciation of their work and acceptance as team members. Other examples are the nurses’ greater 
experience of shared responsibility and the physicians’ experience of followership.  
However, the interprofessional collaboration continued to be challenged two years on. Conflicting 
expectations appear to be inherent in interprofessional collaboration, as exemplified by the 
therapists, who experienced cross-pressure in balancing obligations in the orthogeriatric unit and the 
therapy department, or by surgeons experiencing an increased pressure to respond to medical 
questions. 
The greatest challenge appeared to concern professional satisfaction and growth. Whereas some of 
the healthcare professionals experienced great satisfaction and even professional growth, others 
gained little professional gratification from treating and caring for their medically complex and frail 
patients. This may be explained by differences in the professional groups’ socialization and 
education. Therapists and physicians are trained to focus on performance, outcomes and improving 
the patient’s condition, whereas nurses are trained with a view to improve the patient’s quality of 
life by providing good care.[13]. Therapists and surgeons in particular appeared to find it challenging 
to treat elderly patients with complex problems and seemingly little potential for full rehabilitation. 
In contrast, a geriatrician who has chosen to specialize in frail elderly patients appears to be more 
likely to find job satisfaction in an orthogeriatric unit. In the case of the nurses, our findings suggest 
that despite having trained for the care of patients and their quality of life, individual interests and 
workload seem important. 
Even though interprofessional collaboration has improved over the course of the two years since the 
orthogeriatric unit was established, views and expectations among staff continue to be embedded in 
professional interests and organizational cultures, and changes thus occur very gradually.  
Strengths and weaknesses 
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Our data on interprofessional collaboration were collected in uniprofessional focus groups, which 
enabled the participants to express their views without being influenced by outsiders’ views and 
interests. In interprofessional fora including physicians, it has been found that therapists and nurses 
restrain themselves in voicing their opinion [14]. With focus groups representing several professions, 
we may have been able to better reveal the complexities of interprofessional collaboration. While 
our sampling of participants aimed at securing the greatest possible variation in perspectives, it was 
also guided by the duty roster so that the participants were inconvenienced as little as possible. 
The interviewer (CA) was well known to many of the informants but no professional affiliation 
existed. As the assessment of orthogeriatric care was requested by the Department of Orthopaedic 
Surgery, informants may have expressed a more positive experience than would otherwise be the 
case.  
Our findings are based exclusively on the views expressed by the 19 focus group participants; hence, 
we are not aware of the views and experiences of other professionals working in the orthogeriatric 
unit.  
 Conclusion 
The introduction of orthogeriatric care was seen to have improved the quality of treatment by all 
professionals. However, work routines were challenged by heavy workloads that in some cases 
manifested in stress symptoms. Furthermore, the enhanced communication, broader appreciation of 
competences and the sense of a shared goal were seen to have resulted in interprofessional 
collaboration. Nevertheless, two years after its implementation, the orthogeriatric model continued 
to be challenged by different expectations among the various professions. Neither did all 
professionals find orthogeriatric care sufficiently stimulating.  
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STC:  systematic text condensation  
ADL: Activity of daily living 
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